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THE PEEFACE TO THE FIEST EDITION. 



The larger portion of the matter contained in the following 
pages was prepared for the Lettsomian Surgical Lectures of 
the Medical Society of London for the past year. The 
limits prescribed^ however, permitted me to select for de- 
livery only a portion of the matter prepared. I have, 
therefore, determined on publishing the whole in its original 
form, believing that in this way only could I hope to do 
anything like justice to the subject itself, or to the views 
which are put forth in relation to it. 

I may premise that it is no part of my design to present 
a history of the means employed during the last 2000 years 
to remove stone from the human bladder. Neither is any 
portion devoted to discussions respecting the chemical and 
physical constitution of calculi, the causes of calculous 
formation, or the symptoms which the presence of stone in 
the bladder gives rise to; these subjects having, with the 
exception of causation, been fully and successfully exa- 
mined. 

The sole object of this work is to present a consideration 
of the best operative procedures now in use for the removal 
of stone from the bladder of the male patient These will 
be described, with a view not only of enforcing those broad 
principles which are pretty, generally, though, perhaps, not 



always sufficiently, recognized, as necessary to guide the 
surgical sttident, but of furnishing many useful praoticol 
details, which a considerable experience and careful obseiTa- 
tion of varied schools olooe can supply. 

An exposition of these, it is believed, may prove not 
without value in relation to Lithotomy, and to eome 
debated questions in connection with it; while some 
important con a i derations, bearing on the operation of Litho- 
irity, will, it is believed, be discussed here for the first 
time. Lastly, the various modes of operating will be 
compared, and their merits discussed, with a view to 
determine the relative scope and applicability of each to 
the numerous and varied exigencies which are presented 
by calculous patients. The principles bo deduced will be 
e7:emphfied in practice by the recital of cases &om my 
own experience selected for illustration. 

And hero I must bo permitted to acknowledge the very 
many obligations which I have incurred, and the unusually 
valuable sources of information which have been kindly 
placed at my disposal during the prosecution of my 
task. 

I am indebted to many of the best known hospital 
snrgeonB of tliia country for very complete and valuable in- 
formation relating to nearly 1,500 cases, the value of which 
I can scarcely over-estimate, affording me a total of authen- 
tic reports from all sources respecting more than 2,300 
cases, of which 1,600 are available for statistical purposes. 
(Seep. 138 el seq.) 

I have been entrusted by the son of the late Mr. 
Ciicbton, of Dundee, one of the most experienced and suc- 
cessful lithotomists in Great Britain, with the entire and 
uDpablished notes of his practice. He cut, by the lateral 
method, during a career of about sixty years, upwards of 



) cases, and of most of them made valuable observations 
on the spot, and sometimes in considerabia length and 
detail. These will be frequently referred to. 

From Dr. Keith, of Aberdeen, whom I regard as pos- 
seEsing as large an experience as any man living in this 
country, since he has operated on more than 300 cases, I 
have received most importanl aid. For his extreme kind- 
ness in freely placing at my disposal the history of each 
one of these cases, and all the leading particulars respect- 
ing it, noted while tlie patient was under bis care, my 
most grateful acknowledgments are due. 

In Lithotrily, the unrivalled experience of Civiale, its 
renowned inventor and perfecter, lias been unreservedly 
communioated to me on all occasions: and he has been 
especially desirous to afford me all the aid in his power 
in connection with my present task. I gladly seize tlie 
present opportunity of acknonledging to him my great and 
numerous obligations. 

It bas been my aim to embody in these pages as much 
BB possible of the fruits of these experiences, added to that 
which I have myself personally enjoyed. The aim and 
scope of every portion of the work, as regards both its 
plan and execution, although I am very conscious of 
numerous abortcomings, will be to carry forward, from the 
outset of the first chapter to the final propositions of 
l}ie last, a series of logical deductions from sound experience 
in relation to practioe, and thus to verify the title which I 
have selected, viz. Pkactic4L Lithotomy and Lithotrity. 

35, WiKFOLS Sturm, 
April, 1863. 



PEEPACE TO THE SECOND EDITION. 



In preparing a second edition of this work, I have made 
considerable changes — removing old material^ adding new, 
and compressing all as much as possible. 

Increased experience has afforded me the opportunity of 
making many practical suggestions, which have been found 
useful in the management of calculous patients. The habit of 
carefully watching and making full notes of every case under 
my care, enables me to present in a brief and compact form 
the product of laborious inquiry as to the results of operative 
proceedings of different kinds. It is my intention to pursue 
this inquiry as earnestly and carefully as ever for some years 
to come, if circumstances permit, and in due time to present 
without reserve my entire experience to my professional 
brethren. To them I am deeply indebted for vast oppor- 
tunities of study, which I regard as a precious trust, devolving 
upon me an onerous duty to them in return. Step by step, 
that duty shall be discharged to the best of my ability. 

I have only now to stat6 that three chapters are new, 
the 7th, 12th, and 13th. One chapter, the last of the 
old edition, has been removed altogether, and an Appendix, 
containing the histories of 204 consecutive cases of Lithotrity 
in the adult, occupies its place. 

35, WiMPOLi Stmet, 
Dee., 1870. 
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CHAPTER I. 

LITHOTOMY : GENERAL CONSIDERATIONS RESPECTING IT. 

Lithotomy : YariouB Modes of performing now employed. — Necessity forVariel^. — 
Perineal Lithotomy may be lateral or central. — Description of Perineum. — 
Outlet of the Male Pelvis. — Its Boundaries and Measorements. — Dissection of 
Perineum from Skin to Neck of the Bladder. — ^The Parts cut in Lithotomy. — 
The Parts to be avoided. 

The yaxious operations which are employed for the Removal 
of Stone from the Bladder of the male subject may be 
arranged under two heads ; viz : — 

1. Those by which the stone is removed through an 
opening artificially made by the surgeon, either into the 
urethra or bladder; and comprehended under the term 
Lithotomy. 

2. Those by which the stone is crushed in the bladder, 
and removed through the natural passage or urethra, 
without cutting ; the process being in all cases sujfficiently 
indicated by the general term Lithothitt. 

I shall enter first upon the consideration of Lithotomy, 
as being the older operation, the most extensively known, 
and that which is generally best understood. It is to be 
regarded also as, perhaps, the most widely applicable opera- 

B 



INFLUENCE OF LITIIOTHITT ON LITHOTOMISTa. 



tjon, ir all the caj^es of Btone, in cliildren and adults, are I 
considered indiscriminately ; altiiough it is certainly not | 
to 1)6 so regarded if aduit cases are considered sepai'ately. j 
This question, however, will be discussed at length in the j 
proper place. Moreover, Lithotrity is better understood 1 
after the anatomical and surgical details of Lithotomy have 
become familiar to the mind, than when the converse order 
is pursued. Indeed, on many grounds it is advantageous 
to the student, in relation to both Lithotomy and Litho- j 
trity, to make the study of the former precede that of the j 
latter. 

The subject of Lithotomy is by no means so simple and I 
BO limited at the present day, as it was considered to be j 
a few years ago. If we take the writings of our best J 
Burgeons of the last fifty or sixty year's, who have devoted 1 
themselves to it, we cannot but be struck with the fact 1 
Uiat no other mode of performing Lithotomy is deaci'ibed 
or alluded to, except for occasional trial, or as a matter 
for speculative remark, than the Lateral Operation. Most 
assert that it is the only method which should be employed, 
except ia certain circumstances, which are extremely un- 
usual, and it is right to add that some great authorities 
appear still to hold the same opinion. The last twenty 
years, however, have witnessed some change in this respect 
in Great Britain, and several attempts have been made to 
remove the stone by other modes of incision ; while the 
Burgical practice of Paris has exhibited similar endeavours 
for a longer period of time. The introduction and progress 
of Lithotrity have in a great measure been the cause of 
this, Lithotrity has achieved such indisputable success 
with small stones, that those whose habits and inclinations 
lead them to prefer the use of the knife, have endeavoured 
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to find a metliod of employing it which should compete on 
equal terms with the crashing operation. But where no 
sucli bias exists, almost all surgeons are now convinced 
that the difference between a large stoue and a small one 
is 80 great, both aa regards the prognosis of the case and 
the problem offered to the operator, that it is impossible to 
regard even all calculous patients who are to he submitted 
to the knife, as belonging to one category and as amenable 
but to one mode of the remedy. It is believed to be 
neither pbiIo80]>hical nor politic to apply to every atone, 
whether it weighs one dracbm or three ounces, invariably 
one and the same proceeding. We have leai-ned the im- 
portance, in the first place, of ascertaining, liefore deciding 
on any operation, the physical characters of the stone, that 
is to say, its size and hardness ; and secondly, the con- 
dition of the jjatient in relation to the state of bis urinary 
organs and his general susceptibilities. Hence the student 
of our subject in these modern times has sevenit modes of 
Lithotomy to understand, and several questions presented 
to his consideration, in order that he may arrive at a 
practical solution of the question when any individual 
patient comes before him, viz. What la the beat operation 
for this particular case ? 

Hence, also, it is that, up to the present time, there has 
been little attempt to offer a comprehensive appreciation of 
the various methods now in vogue. The choice bos been 
mainly limited to the alternatives of Lateral Lithotomy 
and Lithotrity, with recently, in some quarters, the added 
resources of the Median Operation. An attempt to supply 
this desideratum will occupy the latter portion of this 
work. 

The various proceduras employed under the name of 
B 2 



i LATERAL AND CECTRAL LITHOTOMY. 

Lithotomy must be arranged in two sepai-ate classes, 
viz. : — 

First. Operations by which the bladder is reached from 
the perineum ; and among these I shall notice sis principal 
methods, which will sufEciently include all minor modifica- 
tions. 

Secondly. An operation performed above tbo pubes, and 
known as the High or Suprapubic Operation. 



First. Operations performed in the perineum, or Peri- 
neal Lithotomy. 

These are of various kinds, but all may be classified 
either as Lateral or as Central Operations. 

Lateral Operalions are those which are confined within 
one of the lateral divisions of the perineum. The incisions 
are directed l>etween the central and lateral muscles of that 
region. They necessarily approach the pubic ramus, the 
pudic artery and its branches, and are dii-ected transversely 
to these latter, near to their origin from the arterial trunks. 
They involve one side of the prostate gland, it may be 
nearly to its fuU extent, while in children, and in excep- 
tional adult cases, they go beyond it. 

Central Operations are those in which the incisions are 
limited to the central part of the perineum, and are made 
in the line of the I'aph^ itself, or transverse to it, and lie 
mainly. between tlie anus and the symphysis pubis. They 
do not approach the rami, or the great vessels, nor do they 
run transversely near to the origin of the branches from 
the pudic artery. In no case do the incisions reach the 
external limits of the prostate gland. 

I. Lateral Opekations. — There is but one typical 
form of Lateral Lithotomy, although some of the details of 



THE LATERAL OPERATION, AND ITS ORIOIN. 



its performance vary in different hands. It is the ope- 
ration which is at present most widely employed in this 
country, and is well known aa the Lateral Operation. Its 
origin is believed to be due to Pierre Franco, of Provence, 
about the middle of the sixteenth century. It waa brought 
into note by Frfere Jacques at the end of the seventeenth 
century ; and was lai^ely employed by his pupil Rau, in 
Holland, in the beginning of the eighteenth. .The opera- 
tion in its present form, however, differs somewhat from 
their methods, and is for the most part that which Ches- 
elden adopted and practised in London with great success, 
in the early part of the last century, and which obtained 
for him a wide and enduring reputation. 

II. Central Operations. — Belonging to this group 
there are at least five in number. Ist. The Median Ope- 
ration. The stone was removed by a median incision in 
the perineum, made cloae to, and parallel with, the i-aph^ 
in the old Marian Operation during the sixteenth century, 
and long afterwards. But the great improvement, and the 
&r greater success which the lateral method realized, led 
ultimately to the total extinction of the Marian, The 
disastrous results of this procedure were due to the violent 
laceration of the neck of the bladder and posterior part of 
the urethra, by which room was made for the extraction of 
the stone, and not to the median incision of the urethra, 
which was all that the knife effected in that operation. 
This distinction was, neverthelea.'i, lost sight of by most 
lithotomists (Ledran may be partially excepted') until the 
Italian surgeons, at the commencement of the present 
century (Manzoni of Verona, then De Borso, and subse- 

* See not onlj hia pHmllvle, pHria, 1730, bat Heiiter'* l«Btimony, Imtitn- 
UoM* Chiroig., vol. ii. pp. nit-17, uid 147 ; Anutcrjuu, 173S. 
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quently Rizzioli) drew attention, by their 
Lithotomy in the Median laue. Mr. AUarton brouglit it 
iuto notice in this country, publishing his own method of 
performing the operation and the results, in 1854. This 
plan has since been frequently tested by others, and has' 
been generally spoken of liere as Allarton's, or as the 
Median OiieratioD. Dr. Buchanan's method, in which be 
uses an angular stafl) first employed by him in IS-JT, 
may also be classed under the head of central operations, 
althougli it is capable of becoming a lateral operation when 
required. 

The Bilateral Ojteration, so named because the incisions, 
both esternal and internal, involved equally each side of 
the middle line, was designed and made public by 
Dujiuytren in 1824. It was subsequently practised in 
Piiris, by himself and others, for some years. As we shall 
see hereafter, it is, notwithstanding its name, a central, 
rather than a lateral, oi>eratii.iQ. 

The Medio-B'datenil, a combination of the two preceding 
operations, as the term implies, was published by Civiale 
iu 1836, having previously been practised by him, and 
subsequently both by himself and others, to some extant 
iu France. 

The Jiccfo-vesical Operatiov. — This may be regarded as 
a continuation of the median operation from the perineum 
into the rectum, and is supposed to have been designed by 
Hoffman in 1791, though probably not practised by him. 
Sanson and Vacca are pre-eminent among those who per- 
formed and advocated it in the commencement of the 
present century. 

In entering on the subject of Lithotomy perfonned in 
the jjerineum, whatever be the oj>eration selected, it is 



THE ANATOMY OF THE PERINEnM. 



□eceasary to study closely the anatomy of that region. 
It would, however, be superfluous to enter upon any 
systematic or minute examination of it here, but I shall 
call attention to one or two points relating to what ia 
usually termed ita surgical anatomy, which appear to me 
to be important. 

A body is supposed to be tied up in the usual Lithotomy 
position, to expose the perineal region : a region, let it be 
recollected, in which deep iticlsio'iis are to be made, and 
through which the stone is to be extracted. 

It is important to keep ateadily in view these two 
indications, since Vie region contains vital organs, and is 
very Vi/rrdied in extent. 

Therefore — a The incisions must be planned so as to 
avoid certain parta which it is dangerous to cut ; and — 

b. They must be planned so as to secure the greatest 
amount of space for the passage of instruments inwards 
and of the stone outwards. 

The perineal region ia a small space, measuring rare! 
mnch more than four inches in any direction, as generally 
regarded, and its limits are defined in the greater part of 
ita extent by bone. Beneath its surface are the rectum, 
urethra, bulb, prostate gland, bladder, and the pudic 
artery, with some of its branches, besides leas important 
parts. 

Ita surface boundaries are often said to present a space 
of triangular form ; the apex at the pubic arch ; the base, 
a horizontal line uniting the two tuberosities of the 
ischium. Such a triangle is nearly equilateral, and each of 
its sides measures in the adult about three inches in length. 
Such a representation may be convenient to the anatomist, 
but it is artificial, and for the surgeon not practically true. 



THE FORM OF THE MALE PELVIC OUTLET, 



Sometimes the apace is said to be lozenge-shaped, in 
which case the anatomist includes under the term not only 
the iipace above described, but another triangular portion, 
having the same base as the preceding, and the apex at 
the cocc^'x ; the latter region covering in the lower part 
or the rectum and the iscbio-rectal fossie. 

Now, tlie surgeon should study for his purposei the 
anatomy of the male pelvic outlet as a whole, just as the 
obstetrician ba» studied that of the female. He wante to 
know precisely what are the sizo and form of that outlet, as 
well AS how the important organs are disposed therein. 
Neither the triangle nor the lozenge rightly represent it in 
relation to hia requirements ; while the division of the 
region into two separate portions for the sake of dissection 
is unfavourable to the formation of a correct conception of It 
as a whole. Furthermore, the surgical student must soon 
perceive that neither of the two regions thus annexed 
include space enough, either for the first iuoiaion required 
in the lateral operation, or for the removal of a moderately 
large stone outwards. 

The true form of the male pelvic outlet, and consequently 
that with whicli we have to do, is that of the conventional 
heart ; the ace of hearts, with the apex upwards. 

Take the skeleton of an adult male pelvis, in which the 
hones are united by their ligamente, and place it in the 
position for lithotomy. Such an one is faithfully repre* 
sented by fig, 1. 

The apex of the inverted heart is at the lower border of 
the pubic symphysis ; the diver^ng sides are the rami of 
the pubes and ischia ; the roimded lobes of the heart are 
defined by the great sacrosciattc ligament, and the notch 
dividing them is formed by the tip of the coccyx. 
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Fia. I, 




10 THC MEASUREMENTS OF THE MALE PELVIC OUTLCT. 



Tlie pelvic outlet thus described ia represented in a 
diagram adjacent (fig. 2) ; but accurately drawn from the 
skeleton, on a scale of two-tliirds of the natural size. This 
figure will be employed to represent the outlet throughout 
this work in connection with the inciaiona employed in the 
various operations for Lithotomy. 

In a weil-developed adult the measuremeuts of this 
heart-shaped space are as followa : — 

From apex under pubic symjihysis to the interlobular 
notch at the os coccygis, about 3j to 4 inches. 

From the anterior part of one tuber ischii to the corre- 
sponding part of the opposite bone, about 3 inclies. 

From the apex to each tuber ischii at the part just 
named, about 3 inches. 

Consequently, the two last measurements include a right- 
angled triangle — the perineal triangle of the anatomist. 

From the apex to the centre of the aual orifice, about 
2} to 2f inches. 

From centre of anal orifice to tip of coccyx, about 
Utoll- 

From the apex to extremity of either lobe of the heart- 
shaped space, the line of iudaion in Lateral Lithotomy, 
about 4 J inches.* 

To commence : we will auppose an examination of the 
region on au untouched subject in the dissecting-room ; or, 
better atill, as it appears on the living body. First, there 
are the projecting tuberosities of the ischium, and &om 



,« bodies tbi poWia oattet U more contracted or luuTovor tbui the 
le diatoDce between the talxm iiohii being in the adult 
onlj 2) inobn, *nd in a few ioBtsjuus onlj 2|. Tbu lutter oondition oflon 
■one abatniction to the remonl of a luge none, aad if iJie lateml operatioQ ia 
adopted in aich a eaae, iU line muU be len obliqae Uukn luuol. Vidt Chapter 
VI. *' DiScultica Ariaine froin a Narrow PelrLt." 
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Itbese the upward converging lines of the rami may be 
I traced by the fingers near to the apex, where they are 
I ohseured by the hody of the penis overlaying them as they 
I approach it. Tlien, about an inch and a quarter below the 
I anal orifice, may be felt the coccyx, and on each side the 
■ 'fingers deeply pressed encounter nothing but soft structures 
I occupying the spaces indicated by the rounded lobes of the 
I heart-shaped figure. In the middle line above the anu^ 

is seen a slight prominence caused by the corpus caver- 
I nosum and its enveloping muscle, and placed vertically 
I npon it is the line of the raph^ wbich divides the region 
I uito two equal lateral portions. The anus itself is situated 

in a deep depression, and a transverse line drawn from the 
I centre of one tuber ischii to another falls just above it. 

Observe, that tlie sides of this space, from the apex to 

t)ie tul>erosities of the ischium, are bone ; and that the 

interlobular notch of " the heart " is bone also ; boundaries, 
L therefore, which yield nothing to pressure, and cannot be 
I overstepped by incision. But, on either side of the notch, 
I tlie tissues are soft and yielding ; and incisions in the long 
[ axis of either lobe divide no important structure. Danger 
I exists only at the external boundary, in the presence of the 
I pudic artery ; in the upper part, from that of the artery to 
[ the bulb ; and in the central line, from the presence of the 
I bulb itself and the rectum. It is through one of these 
I lobes, and precisely in the direction of its longest axis, 
[ that the external incision in Lateral Lithotomy is made; 
I and, which is of equal consequence, it is in the direction of 
I tiiat axis that traction must be exerted when the stone is 
lof large size. It is in the upper and narrower division of 
I tiie outlet, viz. that between the anus and the symphysis 
■ pubis, that the incisions lie, in all operations which are 
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DISSECTION OF THE MALE PELVIC OUTLET. 



etrictly central, and traction is mode directly in the middle 1 
line from tlie perineum to the operator. It can be demon- 
strated that it is impossible to remove so lai^ a body I 
tlirougb an incbion confined to this portion of the outlet, i 
and not involving the rectum, as through an incision in the ] 
axis of the lateral portion. 

Now, every proposal to perform Lithotomy in the .1 
perineum must firet be tested a.s to the relation which its 
incisions bear to the outlet thus described ; since, as v 
shall see hereafter, there is no single cause of death < 
danger following Lithotomy, greater than that which '. 
ensues from the removal of a stone through an insufficient ] 
or an ill-placed opening. 

Bearing in mind the form of the space, let us proceed to ] 
make a surgical, not a minute or anatomical, dissection of I 
it. The latter is necessary in its place, but that is not | 
here. We want now only the salient points, to refresh the 
memory, not to encumber it with non-essentials. 

Without entering on the details of the process, let it be I 
supposed tbat the skin, cellular tissue, and fat are removed ; I 
this completes the first stage of dissection. 

The accelerator urinfe muscle occupies the middle line at 
the top of the space, and the sphincter ani surrounding the 
end of the rectum continues the line below it. The space 
is crossed transversely by the two trans versus perinei 
muscles ; and the erector penis lying on the pubic ramus 
of each side, forms one side of a triangle, of which the 
transverse muscle is the base, and the accelerator the 
remaining side. From tliis are seen iRsuing the superficial 
perineal artery and nerve, with tlieir branches. Below 
the transvei'se muscle is the ischio-rectal fossa, with a few 
unimportant branches of artery and nerve permeating it 
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The central point of tbe perineum is seen between the 
I \iaih and onus, where the four muGcles unite in a crudal 
I form. All t)iese are BUperficial to the triangular ligament, 
or deep fascia, of the perineum. 

The next stage of the diasection removes these muscles, 
and exposes the corpus spongiosum and the corpora oaver- 
t nosa of the penis : the deep perineal fascia is seen in the 
intervals. Here (as represented at fig. 3) it is left un- 
touched on the right side of tbe subject, while it is 
removed, together with the compressor urethne muscle, on 
ihe left, to show the course of the pudic artery, and its 
branch the artery to tbe bulb, which lie beneath it, the 
latter perforatbg the fascia. The left corpus cavemosum 
is also divided to show the arteries more clearly. The 
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position of these vessels forms the important point of this 
dissection. 

The last stage of the process consists in clearing away 
the whole of the perineal fascia, the vessels just named, 
and the deep fascia, now usually known as tlie pelvic 
fascia, which lies beneath the vessels, and forms a sheath 
for the prostate gland. The fibres of the levator nni 
having been divided on each sitle, the rectum is drawn 
downwardii, and carefully separated from the prostate, 
maintaining the latter as much as possible in Its normal 
position. To illustrate the situation of tliis organ and 
neck of the bladder is the object of this, the last, dissec- 
tion. The result is shown by fig. i. 




DMpdlMNlUMI, ihowlllglhesitu ins u Uis jm ic uittkt. 

After this brief anatomical rvswrnt it will be easy to see 
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?hat parts must te divided in the various modes of 
perating in this region. 

In Lateral Litljotomy the following parta m,ust be cut. 
—The skin and superficial fascia ; tbe transverse muscle 
of the perineum and transverse perineal artery ; tlie deep 
perineal fascia, the niembranous uretlira, and muscular 
fibres siuTounding it ; a little of the levator ani, the 
prostatic urethra, and part of the prostate gland itself. In 
addition to these, the following parts may be, and often 
are, cut : — a part of the accelerator urinfe muscle covering 
the bulb of the urethra, and a little of the bulb iteelf ; 
also the internal meatus at the neck of the bladder. 
Occasionally, especially when the vessel is given off lower 
down than usual, the artery to the bulb is divided alao. 

In Central Lithotomy the following parts must be cut. 
— The skin and superBcial faacia ; the tendinous stnicturefl 
which unite the muscles in the central point of the 
perineum, and a few fibres of the accelerator urinte muscle. 
Some small arterial branches anastomosipg across the 
middle line. The deep fascia, the membi-anous urethra, 
and muscular fibres surrounding it ; the prostatic urethra, 
and a httle of the lower part of the prostate gland itself 
In addition to these, tlie bulb of the urethra is generally 
divided to a small extent ; and wheu deep lateral incisions 
are made also, the prostate gland is divided in the 
direction named, with a little of the deep iascia right and 
left of the median line and the muscular structure conti- 
guous to it, as well as the internal meatus, according to 
the design of the opei'ator. 

Further : it will appear that, in order to introduce any 
large instrument, or to remove any large body by the 
Lateral Operation, room must be provided in the direction 
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of the lower angle of the wound. The pubic ardi Vanite 
the space UDalterably, in front, the ramus of the ischium 
equally so on the outer aide ; the rectum and coo^-x 
occupy the middle Une. Hence, in withdrawing a large 
Btoue from the bladder, traction must be made obliquely 
downwards and to the right aide of the operator in the 
direction of least resistance, which ia towards the hollow 
of the sacroBciatic ligaments, where tlie fibres of the 
gluteus muscle only cross the heart-shaped space which has 
been already indicated as forming the true outlet of the 
male pelvis. 

Lastly : it will be equally obvious, that in the per- 
formance of Lateral Lithotomy, the following parte are to 
be avoided. In front, the artery to the bulb, and the 
bulb itself. In the median line, the rectum. On the outer 
aide the pudic artery ; which, however, could only be endan- 
gered by the most reckless incisions ; still, its aituation, at 
the margin of the ramus bounding the space there, is always 
to be remembered. In the last or deepest in(asion the 
boundary limit of the prostate is not to be overstepped io 
the adult, whenever the stone can be removed without 
doing so ; but this point will he discussed at length 
when we consider the steps of the operation itself. 

In central operations (the recto-vesica! excepted) the 
rectum muat be avoided in the lower part of the incisions ; 
and it ahould be the aim of the operator to avoid the bulb 
above, or to wound it as little as possible. Respecting 
incisions in the prostate, as in the preceding ca^ more 
will be said hereafter. 



CHAPTER II. 

THE LATERAL OPERATION OF LITHOTOMY. 

The Instraments necessaiy. — Preliminary Proceedings ; AjBsistantB, &c. — The First 
Stage : Management of the Staff ; finding the Stone. — Seoond Stage : the 
Incisions superficial and deep ; probe-pointed Knives ; Gorgets ; Lithotomes. 
— Third Stage : Removal of the Calcnlns.— Fourth Stage : the Tabe ; Treat- 
ment of Haemorrhage, &c — The after Treatment. — Aston Key's Operation. 

I SHALL first enumerate the instruments which it is de- 
sirable to have ready for use before performing the opera- 
tion of Lithotomy by the lateral method. The non-appear- 
ance of a single instrument of importance at the moment 
it is required may produce great embarrassment to the 
operator ; hence a list should be at hand by which the 
instruments can be selected the day before the opera- 
tion. 

Sounds of the proper form for detecting stone in the 
bladder (fig. 5). 

Pia. 5. 




An eight-ounce syringe (fig. 6), with suitable catheter 
for injecting by urethra ; and a tube for washing out the 

c 
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bladder by a reversed current through the wound after the 
operation (fig. 7).* 



Fio. 6. 



Fio. 7. 






Fio. 8. 




Fig. 6. The ayringe, with graduated piston rod. 
Fig. 7. Mosde for rereraeacurrent. 
Fig. 8. BtaflT, with lateral groove. 

Full-sized staffs, as deeply and widely grooved as their 
size admits, consistently with maintaining their strength. 
The groove to be midway between the convex and the 
lateral aspects of the staff, to stop abruptly half an inch 



* This nozsle is after the snggestioii of Dr. Qross of LoDisville, Urbary Organs, 
2nd ed., p. 560. 
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from the extremity, and not to extend bo far up the handle 
»8 to permit the urine to escape (fig. 8). 

A kniie, of which the blade and handle together measure 
(for tlie adult) about 7J inches long; of this, the blade 
may be about 8 or 3^ inches. The cutting edge should 
have a length of about one inch from the point : for form, 
&c., Bee fig. 9. Smaller sizes are required for young sub- 
jects. 



A second knife, of which the blade and handle may 
measure together about 8 inches ; of this the blade may 
be about 3 J inches. A large probe point should terminate 
the blade, and it should be so constructed that it may run 
easily in the groove of the staS*. The cutting edge should 
extend to about 1^ inch from the point (fig. 10), 



A blunt gorget about 5 J inches long, exclusive of the 
handle, curved from side to side and terminated by a 
probe point, to run in the staff (fig. 11). This is a useful 




instrument where the perineum is so deep, or the prostate 
I BO large, that the finger cannot reach the bladder, as occa- 
inonally, but rarely, happens. 

t; 2 
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FORCEPS, SCOOPS, AND SEARCHER ; 



Forceps of various forma and sizes. It is desirable to 
have the blades of good length, so that the angle produced 
by opening them is acute rather than the reverse : abetter 
form of wedge is thus presented to the orifice, tlirough 
which the instrument and the stone have to pass. The 
inner surfaces of the bladea should be slightly roughened ; 
they are sometimes lined with very thin canvas or kid 
leather, to afford a surer hold, and avoid any crushing of 
the stone itself. Tlie extremities of the blades must not 
meet ; an interval of about one-eiglith of an inch should 
exist between them wlien the instrument is closed. It is 
secessary to have curved as well as straight forceps. (Usefiil 
forms are shown at figs. 1 2 and 13.) 




A scoop is sometimes very useful, and succeeds in certain 
circumstances in removing a stone or fragments, better than 
the forceps (fig. 1+). 



I 
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An instrument for searching the bladder after the opera- 
[ tion, in case another calculus or frugmenta may still remain 
I there. Nothing answers better than the sound repi-esented 
I at fig. 5. 

A Btiong instrument for crushing a calculus of unusually 
large size, and requiring to be broken before removal, is 
occasionally necessary. Several forms have been designed, 
but almost all consist of a pair of ordinary strong forceps, 
with screw or other power to approximate the handles. 
(See Chapter VI.) 
I A pair of worsted web lithotomy garters, strong, but 
I pliant ; each measuring not less than three yards. An 
anklet, to accomplish more easily and more securely the 
same purpose, has been designed and employed by Mr. 
Prichard, of Bristol. (Figa. 15 and 16.) 




His description is as follows ; — " These straps consist of 
[ padded leather bracelets fitting to the wrists, and buckling 
I firmly round them ; and some firm leather anklets, of the 
I shape of the eUstic bandages for the ankles, which cau be 
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TtTBES, UGATUBES, TENACULUM, ETC. 



buckled on over the ankles. The bracelets have a strong 
hook on the middle of their palmar aspect, and oppo- 
site each outer malleolus is an iron ring. The brace- 
lets and anklets being put on when the patient is in bed, 
as soon as he is under chloroform, fio. 17. 

or the staff is introduced, the hooks 
are passed through the rings and 
all is done."* I have used these 
anklets for some years, and much 
prefer them to the garters, as 
being more simple and secure. 

A tube to be introduced through 
the wound into the bladder, after 
the operation, if desired. One 
may be specially fitted for plugging 
in case of deep venous haemorrhage. 
(Fig. 17.) 

Ligatures; artery forceps; curved 
needles and strong silk, tenaculum 
(fig. 1 S) to secure any deeply-seated 
arteries (see Treatment following 
the operation under the head Haemorrhage, page 43) ; 
bandages, sponges, lint. 

Fio. 18. 




The tube surrounded with a piece 
of thin calico, or oiled silk, to re- 
tain the plugging in case of h»- 
morrhage. 




Tonaculuni (Dr. Keith). At a, the hook unites with the handle by a screw, and can be 
■eporated from it, for the purpose of leaving it in the wound beneath a deep-seated 
Teasel after tying round It, when the ligature cannot be secured otherwise. 

Other appliuTices, — Vessels containing hot and cold 

* Brit. Med. Journal, Dec. 22, 1860, p. 993. 
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water, one of the former to heat the forceps and other 
instmmeiits ; Dapkins in abundance, oil ; chloroform is of 
course to be given. Brandy, wine, Bmelling salts, and 
chloric ether, or sal volatile, should always be within 
reach. 

The operator should Mm&elf see that there is a atroug, 
firm, and steady table, of proper size, and capable of being 
phtced in a good light. The table should be 2 feet 8 or 9 
inches high, if the operator is seated in a chair of ordinary 
height; but a table of almost any height will do, if the 
relative proportion between it and the chair be maintained. 
The o[>erator should be seated rather too low than too high. 
The fore-arms should not occupy a horizontal line when 
operating, but incline upwards to the patient's perineum. 
Some surgeons prefer the kneeling position, with one, or 
even both knees resting on the floor. A blanket folded 
once or twice, and covered with some waterproof cloth, 
should be placed on the end of the table, over which the 
patient's buttociis will be brought, Pillowa or cushions 
will be required to support the head and shoulders. A 
sliaiiow vessel containing sand or sawdust is useful to pro- 
tect the floor from blood, urine, &c. 

The Operation. — It is usual to ensure action of the 
bowels by an aperient, on the day before the operation ; 
_ i^ however, they have been regularly and sufficiently moved 
in the natural manner, a purge is undesirable, since it only 
weakens the patient. But on the day of the operation, 
and about two or three hours previous to It, a full enema 
of warm water should be given. The surgeon should 
ascertain that the action of this hai been efficient and 
completed at least an hour before the operation, or he may 
find the rectum distended, and about to act when the 
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patient is on the table ; a condition in which the chances 
of wounding the bowel are augmented. By pUTRuing thia 
method time is alao given for a few ounces of water to 
collect in the bladder if desired, which would jiroLably 
have been emptied simultaneously with the bowels. The 
left side of the perineum may be previously shaved with a 
common scalpel or a razor. 

[Some aorgeons, and especially at the present day, regard it 
as important that there should be a considerable qunnlity of 
water in the bladder. I venture to express an opinion that its 
use is overrated ; and that it is sufficient to take the chance of 
the urine accumulating for an hour before the operation ; nt all 
events, any attempt to inject an irritable bladder is rarely of 
any service. Cheselden expressly says that he prefers the 
bladder empty, as the stone is then sure to be found close to 
the internal incision at the neck ; whereas if the organ is full 
it may entangle the stone in its folds as it collapses. Mr. 
Crichton, uf Dundee, was of the same opinion, anJ insists, in 
his MS. notes, that if the bladder is empty, or nearly so, the 
Btone is certainly found at the neck of the bladder.] 

Assistants. — There should be one steady, experienced 
assistant to hold the staff; it is bis duty to follow impli- 
citly the operator's instructions throughout. Two otliers 
also are necessary, each to support firmly a leg of the 
patient ; one of them to draw the scrotum a little upwards, 
and to the right side ; or this may be done by the 
assistant who holds the staff. These suffice, in addition to 
the physician who administers the chloi-oform. Another 
may be sometimes useful to hand sponges, ligatures, &c,, 
or to supply any want of the patient ; all of which, how- 
ever, may be done If need be by a nurse. The instru- 
mentfi should be carefully arranged by the operator himself 
(on a tray or otherwise), within easy reach of his right 
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I hand, bo aa not to be touched, and possibly deranged, 

\ by an assistant. 

I. All the preliminary arrangeuienta being complete, 
the patient should be pliiced on the operating table, and be 
sufficiently covered with blankets. Chloroform having been 
administered, the staflf should be carefully introduced, and 
the atone foun<.l, and struck by it if possible, the click 
being heard by the operator, and by one other person at 
t. If it cannot be felt with the staff, a sound of the 
proper form should be introduced, the bladder explored, 

I and unmistakable signs of the presence of calculus elicit-ed. 
It may be necessary in order to discover it, to inject a 
little warm water, particularly if the bladder has emptied 
itself during the sounding. If, after a fair search, the stone 

' is neither heard nor felt, no operation can take place, and 
the search must be resumed on another day. 

[But it is very desirable, and in most instances it is possible, 
to strike the stone with the staff Uself, upon which the patient 
is to be cut. Because, supposing the stone to be struck nith 
the ordinary sound, nnd some difficulty is esperienoed in 
passing the staff subsequently, it is possible that the operator 
has made a false passage, and unwittingly passed the instru- 
ment out of the urethra altogether. Or, the staff may have 
passed into an old false passage, which the sound, having a. 
different curve, escaped. The obvious consequence is, that 
any operation performed on a staff so placed will not lead into 
the bladder, no stone will be removed, and the discovery of the 
error may not take place until it is too late to repair it This 
tmhappy accident has been kuown to occur, not very unfre- 
, quently, particulojly in children. It could not happen if the 
I surgeon were determined to hear the stone struck with the staff 
I itself; and, especially if he has not had much experience, 
I nothing else should satisfy him. An experienced surgeon 
L knowB whether the btaff is in the bladder, without feeling actual 
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contact with tlie stone, by ihe degree of mobility possessed by 
an iDstrument rigbtly passeit, Btrougly contrastiug with its fixed 
condition, wlien passed out of the urethra; but the rule laid 
down should be cousidered always binding. It is especially 
necessary in young cases, because a atnlf passed into the 
cellular interval existing between the rectum und bladder, has 
often a good deal of mobility, and thus is believed to be in the 
vesical cavity.] 

The staff being placed in the bladder, the patient's bead 
and shoulders should be a little raised by two or three 
pillows, and the band and foot of each side made fast by 
means of the anklets described. If the garter is still pre- 
ferred, it is to be used as tbllows : — An assistant extends 
the right arm by the patient's side, and drawing up the 
right foot by flexiug as much aa possible the knee and hip 
joints, places it in the hand so that the palm embraces the 
outer side of the instep, and the fingers lie transversely below 
tbe sole, with the thumb across the dorsum. The garter is 
then folded double, with a running noose at the doubled 
end, which is placed round the wrist ; tbe two free ends 
are crossed tightly under tbe sole and round the ankle, so 
as not to slip, and finally are tied with a bow on the outer 
side. Meantime tbe opposite limb is similarly treated. 
When all is made secure the buttocks are brought down 
until they project slightly over tbe edge of the table (tig. 
19). Each leg is firmly and steadily held by an assistant, 
who, Cicing the operator, places bis nearest band (c. g. his 
left if standing on the patient's right) on the inner side of 
the patient's knee, while bia other grasps the patient'e foot, 
keeping it well backwards and outwards. The staff is con- 
fided to an assistant who stands on the patient's left, and 
takes it in bis own right hand. He should hold it so tliat 
tbe handle is perpendicular and strictly in the middle Une, 
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TbcpoDttlon ol Ibt pikttGiit wben Med u|i fur tltliotmny. 

neither deviating to the right nor to the left ; and as there 
must necessarily be some base of support in ao doing, it 
should be made to rest steadily but lightly against the 
lower bonier of the symphysis pubis. In this position, 
about two inches of the staff ought to be lodged in the 
bladder. With his left hand he may gently draw up the 
scrotam a little towards the right groin, and so keep it 
out of the way. 

The operator, having placed the necessary instruments 
within his reach, takes his seat and separates the legs 
&e much as he deems necessary to expose sufficiently the 
perineum -and part of the buttocks adjacent. He ascer- 
tains that the position is square to the front, and that the 
patient is firmly placed. 
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By a glance, and by passing the fingers over the peri- 
neal surface, he observes whether the tubera ischii are wide 
ajiart, or wliether they approximate more than usual ; and 
he plana the line of the fii'st incision somewhat in confor- 
mity with the result of his examination. (See page 10.) 

[Different authorities give different directions respecting the 
mode of holding the staff. Some prefer the convex part 
flhghtly projecting in the left side of the perineum ; but the 
instructions given above describe the method which at the 
present day is pretty generally pursued by most experienced 
operators in this country.] 

II. The operator commences by introducing his left 
forefinger into the rectum to ascertain that it is empty ; a 
proceeding which appears also to have the effect of stimu- 
lating the bowel to contract and occupy the smallest 
jMssible space. He then places the fingers of the left 
hand upon the upper part of the perineal region to main- 
tain the skin in its place, not to draw it upwards ; and 
holding the sharp-pointed knife in his right, commences 
the first incision about a quarter of an inch to the left of 
the raphe, and an inch and quarter to an inch and half 
in front of the anus, carrying the blade downwards ood 
outwards for about three inches in a direction about mid- 
way between tlie anus and tuber ischii, but inclining a 
little nearer to the latter. The knife should, at its point 
of entry, divide the skin, and quickly sink more deeply 
towards the staff, the situation of which should be kept in 
the mind's eye, into the superficial fascia and fat in the 
hollow which exists between the bulb and anus on the 
one side, and the ramus of the ischium on the other ; 
this fossa corresponds, therefore, to about the upper half 
of the incision, which is to be gradually made more 
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superficial through its lower part. If a large stone is 
anticipated its entire length may extend to about three 
and a half inches. As a rule, then, the first incision 
should be free. 

[The line of the first incision is somewhat difTereDtly taken 
by different operators. Nearly all agree to commence a little 
to the left of the raphe, hut not so in regard to the distance in 
front of the anua. Thus, Sir William Fergnsson directs that 
it should commence one inch and three quarters in front. Mr. 
Erichspn one and a half inch. Sir B. Brodie, Mr. Stanley, Mr. 
Skey, and Dr. Gross, advise one inch and a quarter, while Mr. 
Ooulaon and Dr. Keith of Aherdeen direct that it should be 
one inch only in advance. The latter attaches considerable 
importance to this point, and argues in its favour at some 
length in his work on the subject.* Mr. Criohton always 
made his incisions low : I infer from his notes, as near as 
possible to the last-named spot. 

It is quite clear, also, that Cheselden, himself, commenced 
about one inch in advance of the anus.t 

The directions given by other well-known operators are not 
expressed in precise terms, and on this account they are not 
quoted. Now, OS it appears that nearly all advise on external 
incision of about the same length, that is, of three inches or 
thereabouts for an adult patient, it follows that tho situation of 
the opening relatively to the pubic arch and to the bladder 
must differ, and somewhat materially. This discrepancy has 
sometimes been the source of perplexity to the student ; al- 
though it is true that where tlie incisions are commenced high 
up, the skin only is cut at first, and wliere they are low, the 
knife is made to penetrate into subjacent tissues at once, so 
that, in any case, tho deepest part of the incision is made 
into tlio hollow between the accelerator and the erector penis 
muscles, just beneath and outside the bulb of the urethra. 

* Hwpital Statiitios of Stone, pp. 17-21. By Dr. Keith, Aberdeea, 1S40. 

f Gbewtden'i Anatomj ot the Human Bodj. Gth ed. 1710 ; 6th «d. 17£D. 
" i fint m&ke a« long an inraiion as I can, btgiiming n«ar tht placi m/iare thceld 
operation tHdt." 
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NevertbeleBB, it is the safer practice to err, if it be an error, 
by placing the iociBion too low rather than too high. The 
low incision avoids the bulb and the artery thereto ; it enters 
the urethra in the memliranous portion, or just at the apex 
of the prostate; and it plaees the axis of the wound in its 
best relation to tlie pubic arch, that is, as far as possible from 
that unyielding boundary of the perineal space. It thns 
affords room for removing a large stone, and lessens the 
chance of bruising the neck of the bladder with its esternal 
cellular relations in the act of extraction, the danger of which 
will be pointed out in Chapters V, and VI. But it is not to 
be overlooked that tlie lower the incision is placed, the more 
danger there is of wounding the rectum : and especially su, if 
the operator overlooks the necessity for commencing at a little 
greater distance from the raphe, when he enters the knife at an 
JDcli or inch and quarter, instead of an inch and three quarters 
above the anus.] 

The left forefinger now entera the wound and separates 
A little, especially at its deeper part, the fut and fascia in 
the direction of the staff, which should at this stage be 
just felt beneath them, guarding, at the same time, the 
rectum by pressure downwards and inwards, while the 
knife follows, and by an additional small stroke or two 
enables the operator to define clearly the line of the staff, 
and press his finger-nail into the groove where it lies in 
the membrauotis portaon of the urethra just in front of 
the apex of the prostate. Guided by the nail, lie carries 
the point of the knife into the groove at this spot, and he 
holds the knife so that the blade is neither vertical nor hori- 
zontal, but inclining rather more to the latter direction, 
while the point is directed a little upwanl. This im- 
portant stage of the operation is illustrated by the annexed 
woodcut (fig. 20), in which the parts are shown by an 
anatomical section. The knife is now puahed steadily 
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angle with it ; the point being kept up only enough to 
insure its triinsit clearly and closely along the groove, 
wliich must not be quitted for an instant. When the 
bladder has been entered, the knife is withdrawn to make 
way for the finger, but if the operator is of opinion that 
more room is wanted he can enlarge the incision to the 
extent deemed necessary while withdrawing the blade, by 
carrying it outwards and downwards, in the line of its 
entry, so that the edge sweeps lightly along the outer angle 
of the wound. 

The operator now slips the point of his left forefinger 
into the groove of the staff, and along it, slowly and 
steadily through the wound in the prostate, slightly 
dilating it as it passes, until the last joint enters the 
vesical cavity (aa it will in ordinary cases), and comes into 
contact with the stone, mostly felt lying at the neck of 
the bladder. In this position he is enabled to ascertain 
its situation, and, at the same time, to make a kind 
of hold upon the bladder, and maintain his communi- 
cation with it. He now orders the staff to be withdrawn, 
and taking a pair of long straight forceps, introduces 
it by sliding the wedge-shaped extremity very slowly and 
gradually outside the finger, but along its palmar aspect, 
until the blades are fairly within the bladder. It is mani- 
fest that additional dilatation of the wound in the prostate 
must bo made in this act ; and it is a matter of the 
highest importance that the forceps should not be thrust 
in so as to form a rent in the soft tissues, but that the 
operator should coolly, deliberately, and slowly insinuate 
them in order to dilate gradually aa much as may be 
necessary, and rupture as little as possible. Meantime a 
litUe of the urine will probably escape by the wound. 
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[The mode of making the last or deep incision through the 
I prostate and neck of the bladder is one which has been at all 
[ times regarded as possessing the highest iuteresl for the litho- 
' tomist, and demands special attention. It has been described 
f here as made with the sharp-pointed knife employed in the earlier 
stage of the proceeding. Such appears to be on the whole the 
prevaihng praclifle among melropohtan operators. Nevertheless, 
other means, and a great variety of instrumentB, have been 
largely and are still employed in its performance, for the purpose 
of attaining, as it is believed by those who advocate tliem, more 
safety and certainty in the incision. Two principles of con- 
struction, and two only, have been adopted in tbo numerous 
forms of knife, bistoury, or gorget, which have been invented 
from lime to time in order to accomplish this end. The first 
principle has been to give the instrument, whatever its form or 
I name, a blunt probe-point, which shall run easily along the 
j groove of the stafl', and he incapable of doing mischief if by 
t mishap it gets out of it. The other principle of constmction 
I consists in giving to the blade of the cutting instrument such 
J B width as to determine the exact depth of the incision in- 
I tended; to ensure that this depth shall not depend on the will, 
1 and manipulative execution of the moment exercised by the 
[ operator, which may of course vary, hut solely on the pre- 
I arranged depth of the blade itself. 

These principles serve to classify all the very numerous 
I instruments referred to, and reduce them to a position invliich 
we can consider their merits. 

The instrument which illustrates the first class is the simple 
probe-pointed knife, or bistoury ; one of the earliest and best- 
known forms being that of SirWm. B lizard, whose name it still 
L bears {fig. 21). This, or some other Rirm uf it, of which several 
I are exhibited in the adjacent figures, has been used by many of 
8 best operators in order to moke the deep or final incision, on 
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the alleged ground of its complete efficiency and Buperior safety 
to the shfirp-pointed knife. But before exclmnging his scalpel 
for this inBtmiment the operator is very careful that the opening 
made into the urethra upou the groove of the staff ia suffi- 
cieully large to admit the probe-point easily, and he securea 
the opening with his finger-nail during the change. Provided 
this is accomplished, there h no possible objection to the use 
of the probe-pointed knife, and if an operator has a conviction 
that it is safer in his own hands than the sharp- pointed scalpel, 
he should certainly employ it. With regard to any liability to 
injure the bladder in the use of the scalpel, if it exists, there 
can be do hesitation as to the propriety of adopting the 
guarded point. It is said that the opposite wall of a bladder 
has been perforated by the scalpel in Lateral Lithotomy, but in 
auch a case its point must have left the groove in the staff, and 
Lave been freely exposed in tlie bladder, an act which, under 
no ordinary circumstances, can form part of the operation. 

For the numerous varieties of instrument, designated by the 
term gorget, which illustrate the second principle of con- 
struction referred to, the probe-point also is always employed. 
Neverclieless, the opponents of the gorget condemn it mainly 
because it is alleged to slip out of the groove, although it 
possesses the same guide which is believed to preserve the 
knife iu its place. This discrepancy requires to be explained, 
and it is not difficult to do so. The slipping of the gorget is 
not necessarily due to inherent vice in the instrument, but id 
part to the pariicular mode of applying it, which has usually, 
but not invariably, been pursued ; viz. to the depressing of the 
handle of the staff by the operator's left-hand at the precise 
moment when with his right he thrusts on the gorget to the 
bladder. Thus the groove in which the beak is destined to 
run is suddenly raised, and loss of contact is liable to result, 
especially if the left side of the instrument like the first 
cutting gorget (of Hawkins) had a convex shoulder. Cline 
removed this disadvantage, making the lell side straight, and 
placing the beak at the end of it. The practice of this double 
movement must, I tliink, be regarded as a principal cause of 
tlie slipping of the gorget Had the statT been held steady 
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throughout, as is the usual mode in modem Lithotomy 
(Mr, Key's operation excepted), the gorget could have tra- 
versed it as safely and as cortaiuly as the probe-pointed knife. 
The double movement is doubtless to be done safely enough, 
but it might be hazardous in the hands of any but an adept. 

A secoud and an influential cause of slipping existed in those 
gorgets, the cutting edge of which forms nn obtuse asgle nith 
tha back of the blade ; so that tlie bladder was pushed before 
the instrument, instead of being penetrated by it. This objec- 
tion was also overcome by Cline, who gave it an acute angle. 
The various gorgets which have formed the leading varieties of 
this instrument from its first employment as one of the instru- 
nenta in the " apparatus major," or Marian Operation, to the 
present day, are shown in the wood-cut on the following page. 

The famous charge of John Bell, that " the gorget slips ! and 
all the surgeons of Europe confess it,"* has been repeated 
perhaps too readily, doing much to discredit on instrument 
with which we should not forget that some of the moat suc- 
cessful practice in this country lias been accomphahed.f But 
why it should slip more than the probe-pointed knife, if simi- 
larly used, does not appear, and has never been explained 
satisfactorily. 

The essential practical difference between the two inatm- 
menta ia this : that, with the narrow-hladed instrumont, or 
probe-pointed bistoury, the depth of the internal incision 
depends on the angle it makes with the ataff when pushed 
through the prostate and withdrawn ; while with the gorget, 
the depth of the incision depends mainly on the breadth of 
tibe blade ; that the wound shall not be too small is thus 
ensured, and it will not he loo large unless the gorget is too 
wide or is not kept, as it enters the bladder, closely in a line 
-with the staff. 

Bir Benj. Brodie used and recommended a probe-pointed 
life, of which " the blade ia broad enough to divide a con- 

■ PrincipleBot Snrgery, 1820, Tol. ir, p. 227. 

t Hr. Green cut tort; cues with the cutting gorget (of Cline) withoat & liagle 
outuktty. Cline himielf wu rery eticeesaful. It wot luanll)' about ibiM- 
qnuten of nn incb wide, and one inch for cosea of enlarged provtate. 
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siderable portion of the prostate &a it enters the bla<lder, 
without its being necessarj' to iucrense the size of the iocision 
by cutting laterally afterwards." This waa really neither more 
nor leas than a narrow-cutting gorget (fig, SI), 

John Hunter's lithotomy knife was wider still, and wae, 
indeed, a cutting gorget in disguise (fig. 30). So was Lan- 
genbeok's (fig. G2), which had a spring catch, converting it, 
at the oporator'a will, into a probe pointed knife. The knife 
which Mr. Smith, of Leeds, used, and with much snccesa, 
is a wide-bladed, probe-pointed knife. He has four sizes, 
adapted to the requirements of different casea (fig. Hfi), 
Setween all these broad knives, and a well-made cutting gorget 
of moderate width, there is really no essential difference. 

Dr. Keith, of Aberdeen, uses a peculiar gorget ; for ordinary 
cases, one which ia seven-eighths of an inch wide ; and for cases 
of enlarged prostate, one which is one inch and an eighth wide i 
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(fig. 29). The peouliarity of his instrument is this: thai ils 
edge, made at first sharp by the cutler, is afterwards just 
blunted by himself with a file. It thus divides the substance 
of the prostate through which it is pushed, but is quite inca- 
pable of incising in any way the coats of the bladder. But it 
is to be recollected that he makes the deep incision with the 
probe-pointed knife first, aDd then employs this to extend it 
and to conduct the forceps, The form of Dr. Keith's gorget 
is very nearly that of Cheselden'a instrument as drawn in 
Heister's surgery (see fig. ii4) ; but it tapers a little less than 
that of Choselden. Mr. Crichton aim employed the cutting 
gorget in a very large proportion of his successful cases. He 
subsequently employed the probe-pointed knife, continuing to 
use the gorget still in cases of deep perineum and enlarged 
prostate. The two gorgets which he employed (which, as well 
as those of Dr. Keith, are in my possession) are made on the 
pattern of Cline. It is only fair to state that most of his 
worst cases were cut with it, the very cases in which his snooess 
was so remarkable; and that he confessedly substituted tba 
knife on account of the outcry against the gorget, and not 
because he disliked the latter. 

To this same principle of constraction belong the " bistouries 
oachfies," or lithotomes of all kinds (fig. Si) ; i. e. the depth 




of the incision depends on the breadtli of the instrument, and 
is therefore a result more of mechanical arrangement than of 
the intelligence and skill of the operator. As in tlie gorget, 
its incision is the fruit of well-considered pre- arrangement, not 
of the surgeon's judgment exercised at the moment. Ths 
biBtourie cachue, and the cutting gorget, ditferent as they are 
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in appearance, and in the manner of their employment, are 
eeaentially the same ia principle ; tbe gorget cutting the 
desired depth inwards by pressure, the litbutome cutting it 
outwards by traction. Only the gorget, owing to its tapered 
form, cuts rather less deeply at the internal extremity of tlie 
incision than at the outer, while tbe lithotome cuts accurately 
to the same depth throughout, and consequently incises rather 
deeply tbe neck of (he bladder, a fact of importance, and 
rendering the gorget, perhaps, the safer instrument of tbe two. 
Blunt gorgets, that is, gorgeta which have no pretensiona to 
cut, are rather directors than gorgets in tbe sense In which ws 
Lave been considering tbem. They are intended to dilate on 
already-divided prostate, and to fumiBh a safe guide to tlie 
Ibroeps in certain cases. It was in this light that Cheselden 
viewed the instrument. 

Now, with respect to the choice which may be exercised 
among these methods of making the last incisions, there is a 
certain ease and simplicity in the use of a single knife, tbe 
sbarp>pointed scalpel, which has commended it greatly to 
modem surgeons, and, unless there are some exceptional cir- 
cumstances present, it must he admitted to be both a safe and 
convenient instrument. It was always used by Liston, and has 
been employed at University College Hospital by Mr. Erichsen 
and his colleagues since. Sir Wm. Fergusson has also always 
employed it. 

But, on the other band, there are circumstanoea in which 
the probe-pointed knife may be superior. When the atone is 
large, and the deep incision must therefore correspond to it, 
the latter is a safer instrument, aince its point leaves the staff 
in that act. When the perineum ia deep, as in very stout 
subjects, and in those sufi'eriug from enlarged prostate, so that 
the finger canuot follow tbe knife as far as to the neck of the 
bladder, I prefer the probe-pointed knife for the last incision, 
BS well aa the blunt gorget to dilate it, and conduct the forceps 
into the bladder. I have adopted this method with advantage 
in a few cases where the prostate has been unusually large.] 
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relation to the last incision. It is its want of exact 
parallelism with the external incision. The surgeon is 
often advised by authors to take care that the plane of the 
incision at the neck of the bladder should be identical 
with that of the external wound. Practically, it never is, 
and rarely can be so ; and it is unwise and mischievous to 
conceal the fact. A glance at the diagram (fig. 35) will 
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Fig. 35. Superficial and deep incision in Lateral Lithotomy. The former is represented 

by a dotted line : the latter by a black line. 

show the difference between the direction of the two 
incisions. Neither is there the evil in this want of paral- 
lelism which might at first appear to exist, in respect of 
the withdrawal of the stone ; while the nearer approach 
to the horizontal line in the last incision, as compared with 
the first, is, unquestionably, an element of safety. The 
incision, indeed, was nearly if not quite a horizontal one 
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■witli most of the beat litbotomists of tbe last generation, 
whether using the knife or tJie gorget ; soraetiines, indeed, 
■with the latter instrument, it inclined upwards. And it 
is necessary to recollect that if the incision in the prostate 
be made in the same direction as that of the akin, the 
limits of the gland would be more easily exceeded. The 
line of safety through the prostate and neck of the bladder, 
whether we regard tbe distance of its enveloping capsule 
from the staff, or the situation of the seminal ducts, is a 
slightly oblJr[ue line, directed rather nearer to the horizontal 
than to the perpendicular. And, inasmuch aa all such 
incisions, whether interna! or external, produce in the tissues 
openings more or less oval in form, there is far less want of 
correspondence in the axis of the entire wound throughout 
than is generally, or might be theoretically, supposed. The 
finger passing through a wound so made, if it be cleanly 
and neatly incised, detects no want of parallelism, but a 
clear circular passage throughout. It is quite an error to 
suppose that want of parallelism between an internal and 
external opening in soft tissues, to which a considerable 
amount of dilatation is to be applied, materially affects the 
form or capacity of the route. 

III. The forceps being now in the bladder, one blade 
below on the floor, the other above, the instrument is 
opened freely and fairly ; and as tbe remainder of the 
urine flows out, it is probable that the stone will be found 
Iretween them on closing ; if not, tliey are to be kept 
closed and slightly moved right and left, to ascertain on 
which dde the stone hes. Supposing it can be felt lying 
on the outer side of the blades, which still occupy the 
position first described, the upper blade is raised, by sim- 
ply depressing the lower handle, and when pretty widely 
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separated, they are slowly turned over to that side and 
closed, when the stone will almost certainly be felt within 
the grasp of the instrument. If so, and the withdrawal 
feels easy, it is made at once, first rotating a little the 
forceps on its own axis, to make sure that nothing else is 
included but the stone. If the angle of the handles indi- 
cates that the blades are wide apart, the point of the fore- 
finger should be slid along the instrument to ascertain the 
size and position of the stone, and to readjust the latter if 
possible. The long axis of the stone should correspond 
with that of the forceps, and its narrowest diameter should 
be presented to the blades. If the operator fails to seize 
t)ie stone, he must still proceed cautiously, and avoid all 
rapid, plunging, ill-judged, and uncertain movements of 
the instrument in the cavity of the bladder. And when 
the stone is fairly seized, the extraction must be slowly 
and cautiously accomplished ; the greatest amount of dila- 
tation of the neck of the bladder and prostate has gene- 
rally now to be made, and it is more than ever necesaaiy 
to the patient's welfare, that it be done slowly and judi- 
ciously. The forceps must be held so firmly as to secure 
the stone, but not be grasped so as to crush it. They 
should be slowly moved from side to aide while steady 
traction is made in the direction of the wound, and con- 
sequently in a line obliquely downwards towards the 
operator's right side. It is quite impossible to over-estimate 
the importance of slow and cautious action in this stage 
of the proceeding. 

The stone removed, a searcher should be passed into the 
bladder and a gentle exploration made, to ascertain whether 
others exist, The calculus itself may be examined for 
facets on its aur&ce, which are almost always, but not 
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invariably, indJcationa that it was not the only calculus 
present. On the other hand, the absence of facets is by 
no means absolute proof that no other stones are in the 
bladder. If one or more are found, their exti'action must 
be made by the methods already described, taking care 
not to injure the bladder by haste or violence, which is 
now the main evil to be feared. 

If the stone is found to be unduly krge, so that, 
although grasped in the most favourable position for 
extraction -which its form admits, the divergence of the 
blades proves to be too great, or is obviously so, for extrac- 
tion through the wound, one of two courses, at least, 
remains to be adopted ; either to enlarge the wound, or, to 
crush the stone, in situ. These alternatives, however, are 
rarely presented. Stones weighing nine oimces, and entire, 
have been successfully removed by the single incision. 
Crushing in situ, with an empty bladder contracting on 
the calculus, is a dangerous expedient. Nevertheless, 
when the atone is too large to remove by any wound 
which it is prudent to make, this course has been of late 
years usually adopted. It has been successful with a 
stone weighing upwards of 1 4 ounces. See discussion of 
the subject in Chapter VI., on the Difficulties and Dangers 
met with in Lithotomy. 

IV. The Hajmorrhage, which should be watched through- 
out, is now to be specially regarded before anything else is 
done. If an arterial jet is seen within reach, a ligature 
ia to be used, or it may be arrested by torsion ; if arterial 
bleeding is taking place freely from a deep part of the 
wound, its source must be carefully sought, and ligatured if 
possible. If the ligature cannot be ajiplied in the usual 
, it may, perhaps, be passed beneath by means of 
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a curved needle, and the current stopped by a knot made 
upon tlie bleeding point. A safe and efficient mode, when 
tlte difficulty is great, is to use a tenaculum of the common 
form, but connected with its handle by means of a screw, 
so that the handle can be detached at pleasure : the hook 
of the instrument is passed under the mouth of the vessel, 
a noose of thread or silk is thrown round the Boh parte 
beneath and tied ; t)ie handle is then unscrewed, and the 
hook left in its place. I believe I have saved a life 
on two or three occasions by tying in the tenaculum.* 

Of similar service, doubtless, is a contrivance by Dr. 
Gross, which he calls " the compressing forceps." It con- 
sists of blades resembling those of a pair of slender 
dressing forceps, but with a screw combining the handlee, 
so that any bleeding point when laid hold of can be com- 
pressed by turning the screw ; the instrument is then left 
in plac6.-f- 

When this cannot be accomplished, and the pressure of 
a finger on the bleeding point itself, or on the pudic artery, 
commands the hemorrhage, a trustworthy assistant or two 
may be employed to keep up such compression for a few 
hours, at the end of which time, if it baa been steadily 
and unremittingly applied, the object will have been 
secured. In the absence of such means, and where all 
other methods have failed, a ligature placed round the 
pudic artery as it lies under the iscbio-pubic ramus has 
I>een found successful. It may be accomplished in the 



* I am inilebleil to Dr. Keith, of Aberdeen, for Iha lenBCDluni with the 
■rrew (fig. 18, p. 22), which »d(la niQch to ita convenienoe. In the cdms tefeired 
to ia the tut, the handle waa immoTabte, anil wae much in the vrj ; io one 
instADce the inatraineat reouliMd t«D daja in the wonnd, coming awiy kj itulf 
at the end at that time. 

t Urinar; Orgwu, l; Dr. Qrou, 2nd ei. p. 1176, 
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following manner ; — a stout needle curved towanU the 
point, and carrying a strong silk thread, is introduced 
through the soft structures which lie on the ramus, close 
to the bone at its anterior border, and brought out again 
about three-quarters of an inch deeper in, so as to pass 
under the pubic trunk, the two ends are tightly tied, and 
if properly done, the closure of the vessel must be the 
result. The cessation of the bleeding will show that it has 
been accomplished. When there is troublesome hiemorrhage 
in the upper angle of the wound, where it may arise from 
a wound of the bulb itself, or from the artery thereto, but 
eapeciaJly in the former case, the flow may be stopped by 
external pressure, using a common cork, or a portion of one, 
as a pad, and maintaining it in place by means of plaister 
and a bandage. Bub if the hemorrhage Is venous, the 
blood being dark in colour, flowing freely, but not in 
jets, it arises moat probably from some of the veins about 
the apex of the prostate which have been divided. This 
is sometimes a difficult matter to control. Ordinary 
plugging of the wound with lint or sponge is very ineffi- 
cient, and may rather mask the occurrence of bleeding 
than prevent it, bv confining the blood to the cavity of the 
bladder. A more efficient method is the employment of an 
addition to tlie ordinary tube generally introduced after 
the operation, to convey away the urine. This consist? in 
fastening round the tube, about an inch from the end, a 
piece of strong but soft muslin, or fine linen, arranged, if 
I may use such a simile, like a petticoat, reaching to the 
opposite end. The material is to be plaited in a few 
folds there, to give room or " fulness," so that after the 
inetrument has been introduced into the bladder, strips 
of lint may be tightly packed into the cavity around the 
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tube between it and the enveloping material described 
(fig. 17, p. 22). In this manner the most perfect plugging 
of tlie wound in its whole length may be accompliBhed, 

When much general oozing from the surface takes place, 
without any obvious single soiirce, the application of oold 
by means of bladdei's containing ice to the perineum and 
hypogaatrium is extremely useful ; they may he applied as 
auxiliaries in venous bleeding also. Injecting cold water 
into the wound ia sometimes serviceable. Irrigation with 
iced water is another valuable means of using cold, and is 
applicable to most cases. It may be accomplished by means 
of a reservoir of water containing ice, suspended above the 
bed. Two or three pieces of cotton-wick, or lamp-cotton, 
one end of each being placed in ' the water, the opposite 
ends reaching the patient, will carry a gentle current to the 
perineum and groins. Provision is made for the issue of 
the water on some waterproof material, to a vessel to 
receive it below. The pelvis should be elevated to some 
extent on a firm cashion, to secure the advantage of 
fiivourable position against bleeding, as well as to avoid 
the heat of the bed, especially if it gives way to the 
weight of the patient. In all cases it ia necessary to 
husband the resources of the patient as much as possible ; 
hence, no free bleeding of any kind should ever be suffered 
to remain unchecked. At the same time, the medical 
treatment of htemorrhage, which need not be described 
here, using especially small doses of opium, may in some 
cases be servioeable. 

Supposing now that hemorrhage has not taken place, or 
that it has been stopped, it ia usual to introduce into the 
bladder a gum elastic tube about six or seven inches long, 
to prevent the inner portion of the wound becoming 
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stopped by clot or otherwise, and producing retantion of 
urine. Tlie tube is fastened by tapes to a bandage round 
the patient's middle ; but care must be tjiken that the end 
of the tube does not project far into the cavity of the 
bladder and become a source of irritation there. But it 
is by no means certain that a tube is necessary. Many 
operators have discarded it altogether, and are satisfied 
with tlie result. I have done so in four recent cases, and 
the wounds appeared to close better and more quickly in 
consequence. 

After Treatment. — The patient is next to bo put to 
bed. Tliis should be a firm well-made mattrass, guarded 
by waterproof cloth. A dry and warm draw-sheet is to 
be placed beneath his buttocks, so that the wound and all 
that issues from it is clearly visible. On this account it is 
desirable that the window of the apartment should face the 
foot of the bed, Each lower limb is to be semiflexed at the 
knee, and to repose easily, inclining outwards on a pillow- 
The attendant will watch sedulously the flow of urine and 
the oozing of blood during the first twenty-four hours ; if 
the tube appears to be blocked, a feather must be passed 
through its entire length to ensure freedom of passage. 
What he desires and expects to see ia the outflow of clear 
unstained urine before the end of that period ; which 
demonstrates the cessation of hsmoiThage and the proper 
action of the kidneys. Opium may be administered, and in 
a full dose, if there is much pain, spasm, or restlessness ; 
but it is better to do without it, unless manifestly 
-wanted. I cannot coincide with the conventional practice 
of giving thirty to forty minims of tinctura opii, or 
Eattley's liquor, simply because a formidable operation has 
been submitted to, since in many constitutions it deranges 
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tbe stomacli and liver, constipates the bowels, and injures 
the capacity for taking or digesting ntitrltnent. Cleanliness 
is of the greatest importance : tlie draw-sheets must be 
very frequently changed ; the nates are to be kept clean by 
the occasional application of a sofl moist sponge, and all 
sources of impurity are to be speedily removed. A cleaa 
napkin, folded several times, should be placed every hour, 
beneath the end of the tube, and subsequently to its with- 
drawal, in the same situation, to absorb the urine. Mild, 
unstimulating diet, chiefly in the fiuid form, such as roilk 
and animal broths, should be freely afrbrded at first, until 
the stomach desires solid food, which may then at once be 
given. There should be no unnecessary haste to give 
aperients ; and three or four days may well elapse &tber 
the operation without any anxieties on that head. I have 
seen mischievous irritation of the pelvic viscera set up by 
a purgative dose, for which no real occasion existed. Sup- 
posing there has been no tendency to bleed, the tube may 
be witlidrawn in twenty-four, thirty-six, or forty-eigfat 
hours ; if otherwise, it may be retained rather than lisk 
disturbance to the parts for three or four days ; but thia 
can rarely be necessary. As the case progresses, care must 
be taken, especially with elderly patients, to avoid irrita- 
tion of the skin of the back and buttocks, which, if 
neglected, might produce bed sores. The surface is to be 
defended from the contact of urine by the free use of 
common ointment, and hardened by the occasional use of 
astringent lotion, or by simple brandy -and- water. A 
proper position of the patient is by no means unimportant 
as favouring tbe desired result ; the head, shoulders, and 
upper (>art of the trunk, should be kept rather high, so tliat 
the wound is placed as much in a de|iendiDg position as 
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circumstance-s aiirait. The patient should lie alternately od 
Lis right and left side for a few hours at a time, so as to 
change the direction of the urine and other discharges. 

After the first twenty-four hours, the edges of the wound 
being a little swollen, urine frequently passes two or three 
times by the urethra ; after twenty-four or thirty-six hours 
more it passes entirely through the wound. Subsequently, 
it may be expected, in the cases of adults, to pass in part 
through the urethra, by about the eighth to the twelith 
day ; and to cease issuing through the wound in about 
three weeks after operation. There is much difference, 
however, in thU matter ; many weeks elapsing in some 
instances before the final healing of the perineal wound, 
which, indeed, in some few instances remains pennanently 
fistulous; while in others healing really occurs by first 
intention. It would be unjust to the memory of Mr. 
Crichton to pass over the last-named circumstance without 
remark. It was a favourite subject with him ; nevertheless, it 
appears to me difficult to regard it as one of great importance. 
He records thirty examples of it as occurring in his practice, 
a proportion which is extremely large. Of the cases pre- 
sented to him, he selected the moat healthy and vigorous 
for whom to attain this result ; making his incisions free 
and clean, so as to offer surfaces adapted to unite readily. 
No tube was passed through the wound afterwards ; a 
piece of wet liut was applied to it, and the legs fastened 
together. Occasionally retention of urine occurred, with a 
good deal of pain, in which case the patient was put into 
a hot hip bath, which was a favourite remedy with him in 
all caaea of severe abdominal pain arising within tweuty- 
four or thirty-six hours of the operation. But if the stone 
was large, and had been difficult to extract, or if the 
patient waa feeble, he generally employed the tube, and 
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made no attempt at early unioD. It 
is remarkable how (Ufferent are the 
opinions of operator!^ as to the value of 
the tube. Wliile some believe it to be 
a sine qud iwih to success, others attach 
no importance to it. That it can pre- 
vent access of urine to the newly-cut 
surfaces, as has been written concern- 
ing it, no one can seriously imagine 
after reflection, and certainly not afler 
observation, since urine may be con- 
stantly found trickling by its side, as 
well as through it- It is nndoubtedly 
a guarantee against retention, and may 
be made useful against hsemorrhage, but 
it is also sometimes a source of irritation 
to the bladder, and I have seen a patient 
greatly relieved by it« early removal. 

For the various accidents accompany- 
ing and following the operation, as well 
as the difficulties and dangers Bomelimes 
encountered in its performance, see 
Chapter VI. 

Kev's Opeeation on the Steaight 
Statp. — The operation performed on a 
straight staff by Mr. Aaton Key merits 
description here, as a modification of 
the ordinary lateral openitioo, the con- 
sideration of which is now concluded. 
Mr. Key's oj^eration finds favour with 
many of his former pupils ; and is still 
preferred by them, aa it was by that 

IV 3'. ^. K<r'< knife iiul lun, from Lb worit, piste W. 
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able Burgeon himself to the end of bis career. The mode of 
performing it is givea here in hia own words, which clearly 
delineate the method he adopted, and which is followed 
at the present day by the surgeons of Guy's Hospital. 

" The mode of conducting the operation is as follows : — 
An assiatant holding the director," (or straight staff,) " with 
the handle somewhat inclined towards the operator, the 
external incision of the usual extent is made with the 
knife, until the groove is opened, and the point of the 
knife rests feirly in the director, which can be readily 
ascertained by the sensation communicated ; the point being 
kept steadily against the groove, the operator with his 
left hand takes the handle of the director, and lowers it 
till he brings the handle to the elevation described in 
PI. III.," {that is, until the sound makes an angle with the 
horizon of about thirty degrees,) "keeping his right hand 
fixed ; then, with an easy simultaneous movement of both 
hands, the groove of the director and the edge of the knife 
are to be turned obliquely towards the patient's left side ; 
the knife having the proper bearing is now ready for the 
section of the prostate ; at this time the operator should 
look to the exact line the director takes, in order to carry 
the knife safely and slowly along the groove ; which may 
now be done without any risk of the point slipping out. 
The knife may then be either withdrawn along the 
director, or the paits further dilated according to the ciroum- 
stances I have adverted to. Having delivered his knife to 
the assistant, the operator takes the staff in his right hand, 
and passing the fore6nger of his left along the director 
through the opening in the prostate, withdraws the director, 
and, exchanging it for the forceps, passes the latter upon his 
finger into the cavity of the bladder. 

E 2 
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** In extracting the calculus, should the aperture in the 
prostate prove too small, and a great degree of violence be 
required to make it pass through the opening, it is advisable 
always to dilate with the knife, rather than expose the 
patient to the inevitable danger consequent upon lace- 
ration/' * 

* Treatiae on the Section of the Froetate Qland in Lithotomy. By C. Aston 
Key. Lond. 1824. Pp. 28-SO. 



CHAPTER III. 

THE OPERATIONS OP LITHOTOMY PERFORMED IN THE CEN- 
TRAL PORTION OF THE PERINEUM. 

Namerons Attempts made to improye on Lateral Lithotomy. — The Bilateral Ope- 
ration of Dnpuytren. — ^The Medio-bilateral. — The Median. — Dr. Buchanan's 
Method. — The Becto-yesical Operation. — Modifications. — Catting and Crushing 
combined. — Lithotomy as applied to Children. 

The preceding chapter has been devoted to the Lateral 
Operation, in order to describe it fully, because many of the 
minute details of management are common to it and to 
other forms of Lithotomy, and are therefore given once for 
all ; and because it may fairly be regarded as the standard 
with which such other modes of operating, next to engage 
our attention, should be compared. 

For the problem has been presented for years, and is 
still presented to us, although less urgently since the success 
of Lithotrity for the smaller stones has been completely 
established : 

la the Lateral Operation the best mode^ in all cases^ of 
eodractvng^ through the perineal region^ a caZculus from 
the bladder t 

That its results have not satisfied the expectations, or, at 
all events, the wishes of mauy sm-geons, is evinced by the 
numerous efforts which have been made from time to time, 
by the most experienced operators, to discover a better 
method. Witness the Recto-vesical Operation of Hoffman, 
Sanson, and Yacca — ^the Bilateral of Dupuytren — the 
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Medio -bilateral of Civiale ; and the Median of the 
Italian Burgeons, with that form of it 80 well advocated 
here by Mr. Allartoa, to say nothing of the endless lesser 
uiodificationa which have been many times proposed, for- 
gotten, and reproduced. 

One thing strikes a careful observer ; it is that all the 
other operations which have at any time held a position, or 
are exciting attention in the surgical world, are essentially 
operations performed in the centre of the perineum, and 
not on either side, or lateral division of it. All are central 
in the sense in which it is opposed to Lateral. 

True, one is called Bilateral, but we shall soon find that 
it possesses characters which refer it distinctly to the 
central group. 

During the last fifty years especially, there has been a 
growing conviction that incisions made in the side of the 
perineum are attended by serious dangers, which may be 
avoided by incisions limited to the centre. 

First, it has been believed that severe hEemorrhage is less 
likely to follow incisions in the centre than in the lateral 
division of the peiineum, because the great vessels lie in 
this latter portion, provided fiirtLer that the median in- 
cisions do not much involve the bulb. 

Secondly, it lias been believed that the capsule of the 
prostate is less likely to be divided, and consequently that 
the cellular interspaces between the pelvic viscera are less 
likely to be opened by incisions in the centre than on one 
side only of the perineum. 

Unquestionably, it must be agreed by all that the ana- 
tomical necessities of the region, if alone considered, 
demand that, in tlie preliminary incisions of all Perineal 
Lithotomy, central or lateral, the operator sliould avoid the 
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upper and outer parts of tlie perineal space, and that he 
should coaSne the deep ones within the limits of the 
prostate gland. But there is another necessity, not an 
aQatomical but a vital one, leas obvious, possibly, to the 
casual obaerver, but not a whit less urgent, and with 
which the former must be reconciled, viz. : — the important 
fact that the internal opening must be sufficiently free to 
admit the instrument and the stone to pass without the 
exercise of so much force as to hazard the destruction of 
the tissues at or about the neck of the bladder. It is the 
clashing of these two opposed considerations, the vital and 
the anatomical, which will, probably, always maintain a 
difference of opinion and of practice in Lithotomy. One 
school will be most influenced by the dangers to which 
Anatomy demands attention. Another school will be most 
impressed with the injury which the tissues suffer when 
incisions have been unnecessarily limited. The difficulty 
is to reconcile them ; to find precisely the safe medium of 
action. It must vary in different cases ; and the know- 
ledge and the judgment of the operator must decide the 
question in each. 

It was under the influence of anatomical considerations 
that Dupuytren was le<i to devise his Bilateral Operation. 
To avoid the arterial branches springing from the great 
tmnk of the pudic on the lateral boundary ; to avoid the 
bulb above and the rectum below ; to avoid by two minor 
incisions springing from the central axis any division of 
the prostatic capsule by the single large incision directed to 
one ride, be planned tlie following procedure, and first 
performed it in 1824. 

Ddputtren's En.ATERAL OPERATION. — Having intro- 
duced a atalT with a median groove, be made a creecentic 
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iacision above the anus with the horns of the erescent 
downwards. Each extremity reached midway between the 
anus and the adjacent tuber ischii, and the middle or 
higlieet point was distant from the anus about ten or 
twelve lines. By this incision were divided the skin, the 
superGcial fascia, and a little of the external ajihincter. 
In the next, the membranous urethra 
was opened transversely, and auffi- 
ciently to admit the operator to 
introduce the end of a two-hloded 
lithutome into the groove of the staff. 
This was pushed onwards into the 
bladder, the stone felt with it^ aod 
the staff removed ; th6 blades being 
then opened to an extent previously 
provided for, they were steadily with- 
drawn in the middle line and in the 
horizontal plane. By this means an 
incision nearly transverse, but also 
somewhat obliquely downwards, was 
made of the neck of the bladder, and 
into eacb lateral lobe of the prostate. 
In a few years afterwards some slight 
modifications of this proceeding were 
made by various operators, but they 
possess only historical interest, and 
have no practical value. See fig, 39 
for a diagram of the incision super- 
ficial and deep. Fig. 38 shows the 
two-bladed lithotome which he em- 

meilLu-bUaltffitl opoiKtloD*. 4, 

Uw wTflw wLlcb iTOilntos tlia ployed. 

d^'^"p';S.'1iiJi'^^ 'fHE Medio-bilatebal.— We next 
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Fig. 89. Diagram of superficiAl and deep InciBloiia in Bilateral lithotomy. The former 
ia represented by a dotted line, tiie latter by a black line. 

come to a method whicbCiviale describes in his "Parallele/'* 
published in 1836. "Being dissatisfied," he says, "with 
the results of the bilateral operation, and shunning the 
lateral method on account of the aDatomical objections 
referred to," he first practised a medio-bilateral method in 
1829, and has performed it ever since. It is remarkable 
that this operation, although now upwards of thirty years 
old (1863), appears to be little known in this country. I 
believe it has never been even described here, which is 
still more remarkable, considering its near relationship to 
the median operation, and the fact that this has been so 
much discussed here of late years. I have myself wit- 
nessed the successful performance of it in its author's 

* PanllMe des Diven Moyeiu, &c. Parifl, 1836. Pp. 192 and 217. 
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bands, and have been, I believe, tbe first to perform it in 
this country, in a case which occurred during the autumn 
of 18(il, and have repeated it several times since (1870), 
CiviaJe's method of doing it ia as follows : — Having 
introduced a staff with a median groove, which is firmly 
lield resting against the pubes by an assistant, he makes 
an incision about an inch and a half long in the raphe ' 
of the perineum, immediately in front of tlie anus, and 
carefully cuts down in the direction of the staff, endea- 
vouring to avoid the bulb, until be reaches the membranous 
portion of the urethra. He then carries bis knife into the 
staff in that situation by an incision sufficiently large to 
enable him to insert with ease tbe end of a double-bladed 
litbotome, resembling that of Dupuytren, but straight 
instead of curved, into the groove of the staff. He then 
slides the beak of tbe lithotorae steadily onwiuds into the 
bladder, and having done so, draws it outwards in the 
groove, towards himself, dividing the neck and the prostate 
horizontally, as well as the deep fijacia in its course. The 
external wound is oval in form, a vertical inci.sion in tbe 
perineum always becoming so ; hence the skin is not cut 
transversely by the litbotome in the act of withdrawal 
The finger is now introduced, and the forceps upon or 
guided by it, in the usual way ; the external and internal 
openings are felt to correspond, and to form an easy and 
direct route for the removal of the atone. I have seen CiviaJe 
remove a stone weighing one and a half ounce by this me- 
thod, the patient, a man forty-five years of age, making a 
good recovery. Tbe breadth of the interuid or horizontal 
incision is less than in Dupuytren 's operation, in which the 
two blades of his litbotome were extended so as to be 
one and a quarter to one and a half inch apart. Civiale 
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advises that they should ordinarily be one inch apart^ and 
never or very rarely more than an inch and a quarter 

(fig. 40).^ 
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Tig. 40. IndsioiiB Buperflciol and deep in the Medio-bOAteral Operation. 

Median Operation. — ^The Italian or median method, 
known here as Allarton's operation, is the next in order to 
be described. The operator having placed a staff with a 
median groove in the bladder, and entrusted it to an assistant 
to maintain strictly in the middle line, and resting closely 
on the pubic symphysis, places bis left forefinger in the 
rectum, with its palmar surface upwards, to determine the 
apex of the prostate, placing the point of his finger upon 
it. Next, he transfixes with a long and straight bistoury, 
the cutting edge of which is directed upwards, the integu- 
ments of the perineum, in the median line, commencing 
about half an inch anterior to the anus, and carries it 
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steadily onwards until it enters the groove in the staff, and 
pierces the urethra about the membranous portion, the 
finger in the bowel rendering this manoeuvre tolerably easy. 
Having pushed the point of the knife, which should cut for 
a small space at the back, onwards towards the bladder for 
the extent of a few lines, so as just to incise the apex of 
the prostate, he cuts upwards, dividing the urethra a little, 
and making an external incision from an inch and a quarter 
to an inch and a half long, according to the presumed 
necessities of the case. He then introduces a long ball-pointed 
probe through the wound into the bladder to serve as a 

Fio. 41. 




Fig. 41. IndsfooB In tho Hodian Operation 

guide for the left index finger, which immediately follows 
directly into the bladder, and the staff is at the same time 
withdrawn. The stone may now be felt^ and the wound 
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dilated by means of the finger. Mr. Allarton has recMin- 
mended, if the finger be insufficient for the purpose, the use 
of Dr. Arnotfs hydraulic dilator ; and Mr. Teale, of Leeds, 
has designed and employed a branched metallic dilator, I 
cannot, however, concur in advising the employment of 
mechanical force in dilating the structures forming the neck 
of the bladder, believing it far safer to make an additional 
section when necessary. Respecting the modes of making 
the incisions, I prefer dissecting from the skin inwards to 
the staff as in other operations, to the method by trana- 
fisioQ above described, and have done so in most of my 
operations by the median method : maintaining the left 
forefinger in the rectum during the final strokes of the 
knife to &el its position, and insure the safety of the 
bowel. 

The incisions here described differ little from those of 
tho Marian, except in being carried further back than in 
the ancient method, and hence leaving a shorter portion of 
the urethra, the prostatic only, to be dilated. As before 
noticed, the danger of the Marian arose from the practice 
of forcibly rending asunder the uretlira and neck of the 
bladder, a proceeding infinitely more fatal than division by 
the knife, which the anatomical theory, so greatly in the 
ascendant at that time, had, imhappily, proscribed. 

Of all the cutting operations for stone, it is unquestion- 
able that the median still presents that in which the 
bladder is reached with the smallest amount of section by 
the knife. And it appears to become dangerous, just in 
proportion a« injury by laceration or over-pressure, under 
the name of dilatation, is superadded to the Incisions. 
These latter involve the bulb to a small degree, which is 
the only structure of importance divided by the knife 
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besides tbe prostate, and this latter is only slightly DOtched 
at the apex in the ordinary mode of performing the opera- 
tion. But when the deeper parts of the wound feel more 
than usually rigid and unyielding, or when the Rtone 
proves to be larger than was anticipated, it is adviEable to 
make an incision in the left side in tbe same direction as . 
in Lateral Lithotomy, but generally less extended, for the 
purpose of affonling more space. This is accomplished 
after the urethra has been opened, by introduoing a long 
straight, probe-pointed bistoury, guided by the left index 
finger, and made to incise as much as tbe operator deems 
necessary. Unless this or some similiu- proceeding be 
adopted the opening is certainly small, and feels tight to 
the finger, and, if the stone is large, appears to me to 
require an additional incision. 

Aft«r all, the anatomical axiom laid down at first must 
not be forgotten, viz. that any operation, the incisions of 
which lie altogether in the line above the anus and below 
the symphysis pubes, unless aided by a lateral section, 
never can aSbrd an opening sufficiently capacious for the 
removal of large stones without dangerous laceration. 
Examine the pelvic outlet, and contrast tlie want of space 
in this situatjon caused by the converging pubic rami, with 
the room which exists in one of its lateral divisions, and 
Uie correctness of this assertion will, I think, be manifest. 

Edchanan's Operation. — The Operation of Dr. Bucha- 
nan with the Angular Staff, This proceeding, generally 
known na tbe operation with the angular staflT, is, however, 
not rendered distinctive solely by the use of that instni- 
luent. The angular staff does not constitute tbe main 
element which characterizes it from other proceedings, 
although it is one of its features, and perhaps, at fii'st 
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sight, its most obvious one. Thus it is that this character 
has taken bold of the public mind, and, by its promineuce, 
has somewhat concealed the more important attributes of 
the operntion. It is essentially a central operation, but 
with a freer internal opening than ia provided in the 
median. The angular staff is intended to be a safe and 
efficient guide to the deep part to be incised, viz., the 
membranous urethra and apex of the prostate. Such a 
staff has been used a century or more ago in the lateral 
operation, a fact which detracts nothing from any merit 
which may attach to the present procedure. 

Actuated by his conviction of the anatomical dangers 
of Lateral Lithotomy, Dr. Buchanan, of Glasgow, called 
attention, in 1847, to the advantages of operating in the 
central part of the perineum instead of the lateral, and 
of employing a staff of rectangular form, on which to 
make the necessary incisions. It is somewhat remarkable 
that his method has never been yet correctly described in 
our language, and I am indebted to Dr. Buchanan for a 
description in French, which he informs me is the most 
accurate now existing. I umst confess that until I became 
acquainted with the latter I had not a correct idea of the 
proceeding. It may be briefly described as follows ; — 

Instead of pos.9es8ing any curve, the terminal portion of 
the staff, thi-ce inches in length, is directed at a right 
angle to the shaft, and contains a deep lateral groove. 
This is introduced into the urethra, and by means of the 
left forefinger in the rectum the angle is made to corre- 
spond in situation with the apex of the prostate, so that 
the gland can be felt just beyond, between the finger and 
the staff; the latter being well depressed, the angle is 
brought near to the surface and is readily felt in the 
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perineum. The staff is then carefully maintained in this 
position by an assistant. The operator keeping his finger 
still in the rectum, enters a long straight bistoury opposite 
the angle of the staff, and therefore immediately in front 
of the anus : he holds it in his right hand, with the palm 
upwards ; the blade horizontal and its edge directed to the 
left ; and he pushes it straight into and along the groove 
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Fig. 42. Incislona superficial and deep in Dr. Buchanan's Operation. 

as fiur as to the stop at its extremity. He thus enters the 
bladder at once, taking care to keep the blade parallel with 
the horizontal or grooved portion of the staff throughout 
the whole of the thrust. Next he withdraws the bistoury 
slowly, but, as he does so, cuts outwards and downwards a 
distance rather more than equal to another breadth of his 
blade, and then directly downwards to the same extent, 
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describiDg, in this maoiier, a curved line equal to about 
one-fourtli of a circle round the upper and left side of the 
rectum (patient's left), iu wliich his finger etill reiuatns. 
An external wound, surrounding the correaponding pai't of 
the anus, about one inch and a quarter in length, results 
from the operation. The knife is a long straight bistoury, 
about a quarter of an inch wide, with three inches of 
cutting edge, and the point sharp at the btiek an well as at 
the front, so as to penetrate with facility. 

This is essentially a median operation, all large arterial 
branches in the lateral part being avoided, while the bulb 
is not cut, but the left half of the prostate is incised to a 
small estent. 

Thus far it is, as expressed by Dr. Buchanan himself, 
about equal to the half of Dupuytren'a Operation. If the 
stone is large, an incision is made on the right side of the 
prostate, which has the effect of converting the proceeding 
very nearly into the operation referred to. But it is also 
capable of being extended in another way, since if the 
incision by the side of the rectum and through the prostat* 
be continued much beyond the extent described by its 
author, in the original direction, it becomes a lateral 
operation placed very low in the pelvic outlet,* 

• Dr. Corbet, of QUngow, baa «iJ<]ed an ext«niiil groored director oonnectej 
irith the handle of tbU Btnff; after the iatroduct[oa of the lattsr iota the bind der, 
the point of the director bu only to be prewed tbrongh tiie IJgBQea into the 
uigle of the sUlS, vhich it infullib!]- meels, and n roDte for the knife is mada 
from the akin of the perinenin to the bladder. {Mcdieal Tima, Dec. Id, ISfiS.) 
Sir JuneB Enrlc aJoptni the same syBlatii for LaUral liithotamj. 8m a descrtii. 
liie plate in hii "Pnctical ObwrratioiiB," 2nd edition, London, ISOS. Mr. 
Aver; contrircd a Ter; ingrnioaa apparatne b]' whioh a director waa forctd 
Butviardi by mechanism from tho angle of the «t«ff after the latter had been 
■eearelj placed in the hbdder : when the point of the isinlng director had mads 
ita appoaronm through the ekin, the operator commenced to travnl ikiong its route 
into the bladder. It may not he inappropriate to mention that Mr. John Wood, 
of King'a College nospital, baa deaigned and employed a slatT. the lower part 
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The Recto- Vesical Operation, — Tlie paUent is placed 
in tlie usual position, and a large stafiF with a median groove 
held firmly in the middle line. Taking a strong, etraight, 
eharp-pointeil bistoury in his right hand, the operator 
introduces it Hat on the palmar Burfitce of his left fore- 
finger into the rectum, and feels with its tip the line of 
the staff. When about an inch and a half or an inch and 
three-quarters of the blade are concealed within the bowel, 
with the right hand he misea its edge, and carrier the 
knife upwards to the groove in the staff, propeHing the 
blade at the same time with the left forefinger. He thus 
divides, at this first incision, the upper wall of the rectum, 
the sphincter aui, and the integuments and subjaoent (issues 
for about an inch in the middle line of the perineum. He 
should reach the groove of the staff in this first incision, 
and having done so, he next directs the nail of the left 
forefinger, so as to enter the groove near to the mem- 
branous urethra, and guide the point of the bistoury into 
it there, the edge being now downwards. Having securely 
placed it in the groove, he pushes the blade from him along 
the staff, directed by the left forefinger, dividing the pro- 
state and neck of the bladder so as to reach the trigone. 
The exact extent of this incision must depend on the size 



of whiah eon^tb at two bladu, which, at the Till of the opontor, maj be m*da 
la upand a little in order U ilretcb the uretbrft and aSbrd » wider groora for 
tbe knife. 

I hope I am not preeumptuaiia id vonturing to regsnl— I beliore in cammoD 
with mui; prutiud litbotomisLs— ail tbeno contrivsnceB us entitled l« nude 
nther unong tho oarioettiea of surreal sppliuice tbnn aa ralnable aids to the 
operator. BUbonle meehuiisBi fsnnot connl«rvail tbe vnnt of Burgical lact. 
Where tbe Utl«r eiUta, aach aid ia worae than useless. "TactUB erudituin," the 
priceleaB and incommiiniaible beritage of ciperience, can onlj be acquiml b; the 
OK of eimple inatramenta : h; djacanling complicated appantnt for all tboae 
purpoiea which am be sttiilne'] b; that moat wooderfol und intelligent initmment, 
the human band. 
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of the stone, and, as it may be presumed that this method 
should be employed only when the stone is unusually large, 
the incisions must of course be free. In no case, however, 
is it permissible to place in danger the peritoneal pouch, 
which limits the posterior border of the trigone. The finger 
can DOW easily examine the stone and guide the forceps 
in the extraction. The wound is favourably placed as an 
outlet for all discharges, and no haemorrhage need be feared. 

There are some variations in the manner of performing 
this operation, but the foregoing is the mode which has 
generally been regarded as the most successful, and the 
most likely to be free from disagreeable after consequences. 

Such are the methods of performing Perineal Litho- 
tomy, which, after a careful consideration of the numerous 
proposals and modifications which Iiave been made and 
practised, I have concluded to be the tj-pical forms which 
are or have been employed in modern times. Numerous 
others might have been mentioned with which the names 
of several aui^ons are connected, and who possibly may 
regard my selection us incomplete. Thus it may be con- 
sidered by some that I should have included among them 
the Prerectal method, formerly introduced in Paris ; but 
it is difficult to admit that it possesses claims to be i*- 
garded as a new type, or, indeed, that it manifesto much 
improvement on any old one. This, however, is a 
matter of opinion. The operation so named is a modifica- 
tion of the Bilateral, in which the curved incision and 
subsequent dissection are carried so close to the anus and 
rectum, that the fii-st stage consista in a delicate dissection 
downwards of the upper surface of the rectum ; a method 
adopted with the design of leaving the bulb untouched. 
The urethra is opened at the apex of the prostate, which 
F 2 
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COmNG AND CRUSHING AT ONE OPERATION, 



is then incised with the two-bladed lithotome in the ordi- 
nary manner.* 

Attempts have also been made to combine cutting and 
crushing, so aa to empty tbe bladder at one operation. 
The object ha.s been, first, to open the urethra in the 
perineum, anterior to the prostate ; a proceeding which we 
know involves very little, if any, risk ; and then to introduce 
a crushing instrument, break up thoroughly the stone, and 
remove the di^bris at once. Theoretically this method bas 
a better aspect than in practice. T)ie difficulty in exe- 
cuting it is due in a great measure to t)ie escape of 
urine by tlie side of the crushing instrument, so that 
before tbe work of breaking the calculus is completed the 
bladder is empty ; when the situation is no longer merely 
one of difficulty to tlie openitor, but of danger to the 
patient. Much the same thing may happen in Lithotomy 
when the stone is crushed by inadvertence in the blades of 
the forceps ; a good deal of instrumental manipuhition is 
requisite in order to ensure the removal of every fragment, 
while the bladder is in some risk of being injured, or of be- 
coming inflamed. As in the case of applying screw foi-ceps to 
a stone too largo to extract after the incisions have been made 
in the lateral operation, the risk of danger consists in the 
liability of the empty bladder to sustain severe injury. f 

LlTHOTOMT AS APPLIED TO Childben. — In considering 
the various methods hitherto described, the common practice 
has been followed of assuming an adult to be the subject of 
the oi)eration in eacli instance. And there is little occasion 

• The Prerertal method i« described by it* wthw, N*lal«n, in his " ftlSmeM 
de Pathologis ChinugicaJe," Toms Vijine, p. 2!9. Fuii, ISSD. 

t See atso the subject «imddere<1 in Chapter VL, under the head of DiSonlliea 
sriaing from the EiUvDie Site of the CkIcdIiu, with drawings of initrameDta for 
erDshiog it in the bladder, in lithot«nij, 
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to modify them for the cases of children, the same pro- 
cedures being applicable, for the most part, at all ages. 
Nevertheless, there are certain points of importance to he 
attended to in the application of Lithotomy to children, 
which will be briefly mentioned here. ■ 

First, as to the kind of operation most generally ap- 
plicable to the cases of infants and boya ; the lateral is 
generally, and no doubt correctly, held to maintain its 
superiority, as a rule, over other methods. The median 
and the medio-bilateral are both admissible. But especially 
where the stone is large, the lateral operation affords the 
opportunity of making a freer opening, and in a direction 
in which the incision is leas liable than that of the median 
to injure the seminal ducts. At the same time, a lateral 
section carried beyond the limits of the prostate, which is 
an extremely small organ at tliis period of life, is almost 
free from danger, since it is beyond all question necessarily 
practised in almost all infantile casea, while the death-rate 
among them is not more than half what it is in adult age, 
at which time such sections, it is commonly believed, are 
extremely dangerous. 

In the performance of Lateral Lithotomy in children, the 
employment of one knife only is especially indicated. An 
exchange of the scalpel for the beaked knife exposes to 
aoine risk from the possibility of finding difficulty in the 
attempt to place the beak of a second knife in the opening 
made by the first, and thus of missing the groove of the 
staff altogether. The deep incision in the urethra and 
prostate should be made with clearness and decision, and 
with anffieient freedom to admit the tip of the operator's 
index finger with tolerable ease, otherwise he may drive 
the neck of the bladder along the staff, or slide the fiugec 
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into the cellular interval between tUe bladder and the 
rectum. The staff should be strongly curved, and the 
finger and the forceps should be kept well up behind the 
symphysis in their transit, in consequence of the high 
situation of the bladdei-, which, in very young children, lies, 
when distended, as much in the abdouken as in the pelvis. 

HBemorrhage should be carefully guarded against, as its 
results in the shape of exhaustion are particularly dan- 
gerous in young subjects. The special sources of difficulty 
and danger in this operation will be considered in the sixth 
chapter, on the Difficulties and Ditngers met with in 
Lithotomy. 

If the median operation is [lerformed, it i» desii-able to 
use a guide into the bladder in tlie shape of a blunt gorget 
or some similar instrument, as the operator may find it 
extremely dilfieult to introduce the finger into the small 
urethra of a child, when opened anterior to the prostatic 
or membranous portions. For this purpose I used with 
advantage, three or four years ago, an instrument of that 
kind, tapering in its contour, and having a probe point in 
its central axis. Mr. Bowman, and Mr. Teale also, about 
the same time, employed somewhat similar means for meet- 
ing the difficulty referred to, which each had encountered. 
By the use of any of these instruments the incised opening 
into the urethra is partly dilated and partly torn, a pro- 
ceeding which appears to be attended by no evil results in 
childi-en, whatever may be its effects in the adult patient. 
In the medio-biiateral operation, which I have employed in 
the young subject, no such guide, of course, is necessary. 
The two-bladed lithotome glides easily along the staff into 
the bladder, and forms sufficient room for the finger in its 
withdrawal by laterally incising the soft parts. 



CHAPTER IV. 

THE SUPRAPUBIC OR HIGH OPERATION. 

Origin of the Operation. — Method of Performing in Detail. — Mortality of tlie 

Various Operations described. 

We now arrive at a consideration of the operations per- 
formed above the pubes, of which one is the type, known 
as The High or Suprapubic Operation. This appears 
to have been designed by Pierre Franco, and was certainly 
first performed by him in the year 1561. It was intro- 
duced into this country by f roby, at the close of the 
sixteenth century, and was frequently practised afterwards 
in the early part of the seventeenth century by Douglas, 
Cheselden, and others. Subsequently, it was studied with 
care and frequently performed by the Souberbielles in France, 
while Mr. Carpue, who had witnessed their practice, advo- 
cated it in this countr}\ There are two or three modes of 
performing the operation, but that which appears to me 
the most complete, and which Civiale informs me he has 
practised several times, is as follows : — 

The patient is placed on a firm operating table of the 
usual height. He lies on his back, with the pelvis elevated 
at least four or five inches above the level of the loins and 
shoulders, so that the abdominal viscera shall not press on 
the bladder, but rather fall away backwards firom it. The 
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large quiiiitity of fluid, is now to be injected to a full 
Fio. u. extent, so as to bring its apex to the upper 
II border of the symphysis pubis, or above it. 

I la this manner a sufGcient space is obtained 

^^J between the symphysis and the peritoneal 
T^ ' iDveetinent of tlie anterior wall of the ab- 
/i * donien, where it quits it to cover the bladder. 
I II I The limits of this interval admit of great 
I extension, being filled mainly with cellular 

I and fatty tissues of a very loose and exten* 

I sible character, and this fact it is which 

I furnishes the ground for operating in this 

I situation. It follows, therefore, that if the 

I bladder is not capable of considerable disten- 

I sion so as to rise into the interval ia ques- 

I tion, the case cannot be regarded as suitable. 

I The surgeon now passes into the bladder 

the " Sonde k dard " (fig. 43), (an instrument 
having yery much the form, size, and appear- 
ance of a large prostatic catheter), aod by 
depressing its handle raises the point nearly 
to the level of the upper border of the 
symphysis. It contaios within it a strong 
stylet with a cutting point, which latter iB 
concealed close to tlie apex of the sound, 
;md lies in its concavity, whence it can be 
made to emerge at the will of 
the operator. Having con- 
fided the "sonde i dard" 
an assistant, he places himself 
on the patient's right side, 
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and commences the incision above tlie [lubes, whicli Bhoiild 
be from three to four inches or more in length, according 
to the amount of fat at this spot, and which in some 
subjects is very abundant. It is to be made exactly 
in the median line, and at its lowest point should reach 
the top of the pubic symphysis. The cellular tissue and 
fat are divided to an equal extent, until t)ie linea alba 
19 exposed by Ha chaxacteristic glistening appearance. 
Placing his left index finger on this, and verifying through 
it the upper border of the symphysis, he divides with the 
scalpel the linea alba at this point, in the median line, from 
a quarter to three-eighths of on inch, and then introduces 
the bulbous extremity of the aponeurotome (fig. 44), 




Tha AinDeUTotome. 



which by its form enables the tendinous structures to be 
incised without any risk to the parts beneath. The 
division is accomplished by dii-ecting the aponeurotome 
upwards to the extent of one and three-quarters to two 
inches. The operator now takes the " sonde tl dard " from 
the hands of the assistant, who has hitherto held it in its 
place ; and with the right hand depresses its handle 
between the thighs of the patient, directing the point to 
the wound above the pubes. With his left hand he seeks 
the end, now readily to be felt through the tissues still 
remtuning uncut, and fixes it between the thumb, index, 
and middle finger, taking care while doing so to remember 
that it ie from the concave surface that the point will be 
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protraded. Having rendered the instrument quite 6nn 
between his two hands, he directs the assistant to press 
the handle of the stylet so Umt the point issues from its 
place for two or three inches, and appears in the wound 
immediately above the symphj-sis. A communication with 
the bladder is thus perfectly estabUshed. The surgeon now 
takes an ordinary sciilpel, and placing it in a groove existing 
for that purpose in the stylet, cut^ downwards from tha 
point of transfixion nearly to the neck of the bladder 
behind the symphysis. His forefinger is then applied, with 
its palmar surface upwards, to the top of the wound, to 
hook up the bladder, while the assistant withdraws the 
"sonde i dard," having first replaced the stylet in its 
sheath. An instrument called the " Gorgeret suspenseur" 
(fig. 45), but which we may term the hooked gorget, now 




Gorgdt, " GoTgvTDt BUtfpenHur. 



replaces the finger, and is committed to an assistant standiog 
on the left side of the patient. It is very important to 
maintain the top of the bladder steadily in place through- 
out all subsequent movements, and that the peritoneum, 
which is quite close to the wound at this point, should be pre- 
served from injury. The sui^eon now searches the interior 
of the bladder with his fingers, ascertaining the position 
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and size of the stone, and introduces the forceps for its 
removal, which is generally tolerably easy, and may be 
effected by careful traction upwards and backwards. In a 
few cases with stones of extreme size the wound has been 
divided laterally to a small extent in order to afford 
additional space. 
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Caaaes of Death Bt different ngea mast lie fonaidercfl aepustel;. — Cawea of 
Death in Adulle. — InflanmuitiDn of Tisues arouud the Neck of the Bbdder ; 
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CjBtitia ; Bamctimea lending to laflumiaiitioa of the Eidnejs, or of the Peri- 
tooecuu. — Absorption of Poiaanoiu Prodocle from tbe DrinB. — Phlshiti* ud 
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in Children ; why dilTcring from tlie preceding. — PeritODitie i Ter; iwetj, 
Infiltntioo. — ExhuuBtioD, &c. 



We now arrive at the important subject of the causes of 
death following the operation of Lithotomy. And this will 
be studied with advantage before coming to an appreclatioa 
of the different modes of performing it already described. 
A careful consideration of numerous facts leads me bo take 
viewa of this qucBtion which differ somewhat fix)m those 
generally held respecting it. 

In the first place, it is impossible to regard the deaths 
following Litliotonjy as a single aggregate or class, relative 
to which any leading particulars can universally apply. 
Nothing can be more deceptive than a method of dealing 
with the results of Lithotomy, whether numerically or 
otherwise, by wliich cases of all ages are treated indis- 
criminately in one category. The causes of death are not 
the same in adult life and in the period of youth ; indeed, 
tbey vary so much as to render a separate consideration of 
them necessary. Nevertheless, it has been tlie custom to 
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regard the fatal oontingencies of all ages in the mass, 
without making this distinction. The differing liability to 
death at the two terms of life has, on the other hand, heen 
amply demonstrated. 

I shall consider, then, first, the causes of death after 
Lithotomy among adult patients. And these causes will 
be examined, as far as possible, in the order of tlieir im- 
portance, that is to say, according to the frequency of their 
occurrence. Afterwards the causes in children shall be 
investigated separately, 

I. The first, and, beyond all doubt, the most frequent 
cause, is infiommation of the tissues, especially of the 
loose cellular tissue around the neck, base, and sides of the 
bladder ; always of a destructive character, and generally 
■with a tendency to extend to the neighbouring peri- 
, toneum. 

This inflammatory action may be caused by mechanical 
violence, by want of reparative power in the patient, from 
erysipelas ; and some have supposed by urinary infiltration 
through too deep incisions. 

1. By mechanical violence inflicted in the removal of 
the stone, especially when the opening ia of insufiicient 



The great majority of authors affirm that infiltration of 
[ urine is the most common cause of death, a statement that 
I venture not only to call in question, but to regard as the 
source of serious error in practice. Infiltration of urine 
I may be one of the causes of suppuration, and destructive 
[ inflammation of the perivesical cellular tissue, but it 
I must be a rare one, The doctrine based on this belief 
I IB as follows : — If the internal incision passes beyond the 
I limit of the prostate in any direction, so as to open up 
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the cellular interspaces behind the deep fasctn, urine ia' 
almost certain to find its way into them, and if it does so, 
&tal inflammation will result : in order, therefore, to 
avoid this danger, the internal incisions must be extremely 
limited. But, sound as the principle is to keep the internal 
incision strictly within the prostate in adult patients, ia 
practice I am sati^tied that the desire to limit it has been 
carried to an extreme degree, and that another and not 
less serious danger of arousing inflammation of the Bame 
cellular tissue lias by this very means been increased ; I 
mean the danger which attends an attempt to drag the 
calculus tlirougli an opening of insuflicient size. From 
what I have seen of the practice of Lithotomy in vaiiotts 
hands both iu town, in the country, and abroad, I am 
persuaded that insufficient internal incisions are equally 
dangerous with those which are too free, and that the 
tendency of the present day is towards the former ex- 
treme. The purely anatomical view of the suhject appears 
just now to be in tlie ascendant. The vital attributes and 
dispositions of the organs involved are not sufficiently 
regarded. The student is taught to fear beyond all things 
an approach of his knife to the peripheral limit of the 
prostate, and, in over-dread of cutting it, he barely divides 
the prostate at all. Hence, tlie no less dangerous injury 
which results from violence inflicted by the forceps and by 
the stone upon the neck of the bladder, and from the 
powerful traction upon it, which injures, often irreparably, 
the loose cellular connections in which the viscus is em- 
beflded ; connections which are dehcate in structure, and 
loosely applied, for the purpose of permitting free extension 
of its parieles to the varying condition of size, which its 
function as a reservoir of urine demands. Inflammation of 
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tbeBs delicate stiiictures is easily produced by that process 
of forcibly dilating tlte ueck of tlie bladder which insuffi- 
cient iocisiotis render necessary, through the pressure, some- 
times producing sloughing, to which they are thus sub- 
jected ; it is also no less certainly caused by traction 
downwards of the viscus, which inflicts injury upon them 
in the manner just indicated. And, when inflammation 
has once extended through these structures, it may soon 
invade the peritoneum, which, very probably, is more 
frequently implicated in this manner than by any other 
means. In connection with this subject there is a veiy 
significant fact, the bearing of which will be presently 
examined, viz, that while it is certain that the boundaries 
of the prostate are almost invariably overstepped by the 
knife in children, iu61tration of urine does not occur in 
their cases. That the prostate has often been comjiletely 
divided in the adult witlj impunity, for the removal of large 
stones is certain, and the risk incurred from that cause is 
unquestionably serious. Danger is always great in a ratio 
proportioned to the size of the calculus, but this arises 
quite as much from tlie violence inflicted in removing it as 
&om the depth of the incisions employed. 

Let it not be imagined fix)ra tliese remarks that any 
one can deprecate more strongly than myself the making 
of an incision in the prostate more deeply than the size of 
the stone demands, hut I am very certain that it is safer to 
extend the incision when the stone ainnot be extracted 
without exerting violence, than to inflict the injury which 
Bucb a proceeding necessarily involves. The advocacy of 
small internal incisions by Scarpa, who laid down as an 
axiom that an incision of five lines into the prostate with 
dilatation sufficed for the extraction of a stone of more 
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than ordinary size;* and by Sir Benj. Brodie, in hiB-^ 

admirable lectures here, as the sole or chief means of , 
preventing urinary infiltration, has greatly influenced pro- 
fessional opinion on this subject. And I believe the effect 
may have gone even beyond the intention of its authors, 
since the force with which this particular source of danger 
has been insistetl on by almost all subsequent writers, has 
led many to regard it as the only, or at least the main, 
evil to be feared in the operation, and thus, perhaps, has j 
indirectly occasioned the oversight of danger in the op- J 
poaite direction. I wish here to point out, that in shunning | 
Scylla, we may encounter Charybdis ; that an obstacle to J 
BuocessfiU Lithotomy lies on either side of our path, and I 
not on one side only ; that we must preserve the neck of 1 
the bladder equally from too deep an incision on the one \ 
hand, and from the mechanical injury necessitated by one 
which is too limited on the other. I fortify ray position 
by reference to the significant i'act that the most successful 
operators have been those who advocated sufficient incision 
as less dangerous than violent extraction. Tiius Mr. 
Martineau, who is well known to have cut eighty-four cases 
(but including many children) at Norwich, with only two 
deaths, writes, in that brief and simple account of his 
method which he presented to the iledical and Chirurgical 
Society in 1821 : " Should the stone be large, or there be 
any difficulty in the extraction, rather than use much force, 
while the forceps have a firm hold of the stone, I give the 
handles to an assistant, .... while the part forming the 
Btriclure is cut, which is easily done, as the broad part of 
the bhide becomes a director to tiie knife ; and rather than 
lacerate, I have often repeated this enlargement of the 
* HemorLik buI CoDduttore d'Uitwkliis, &c. FuTia, 1625. 
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ioser wound two or three times."* Cheselden himself 
bad recorded a similax opiaion. Describing his method of 
extracting the stone, he says ; — " I first feel for tlie stone 
with the end of them " (the forceps), " which having felt^ 
I open the furcepe, and elide one blade underneath it, and 
the other at the top ; and if I apprehend the stone ia not 
in the right place in tlie forceps, I shift it before I offer to 
extract, and then extract it very deliberately, that it may 
nob slip suddenly out of the forceps, and that the parts of 
the wound may have time to stretch .... and if I find 
the stone very large, I again cut upon it, as it is held in 
the forcepB."+ But, on the other hand, it is never to be 
forgotten — and Cheselden refers to it in the foregoiug 
passage — that the neck of the bladder is susceptible of 
dilatation to a very considerable extent, if only it be 
gradually exerted. It yields first, to the pressure of the 
finger as it passes through immediately after the knife; 
secondly, it dilates further in tlie act of sliding in the 
forceps upon the finger ; and lastly, it gives way still more 
when the forceps is withdrawn, containing a stone between 
its biades, especially if it be a large one. Its su.sceptibility 
of becoming dilated, is of the utmost value to the lithoto- 
mist ; indeed, if it did not exist, and largely too, none but 
small stones could be withdrawn through any incision 
limited to the prostate only. But in order to take advan- 
tage of it, the dilatation must be made slowly and gently. 
If done hastily, harshly, and forcibly, under the influence 
possibly of the contemptible vanity of achieving a rapid 

* Med. Chir. Trani., toI, u. p. 411. It seetat aeeeamij lo sUU, from th« 
tunnar in which Mr. MutiDean'a pnwtiee is Bam«tiniea qnoteil, thst this aerira 
of eigbtj-fom cues did not b; uty means constitaU bii tatite experience, the 
remiinder of which «m bj no meiinB no Bncceiuful. 

t Cb«elden'B Anatoiu;, Stb editioQ, 174D, p. 231. 
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Operation Id the eyeR of bystanders, it is not dilatfttion 
which has been accoaiplished, but rupture. And by 
rupture I do not mean the mere enlargemeat of the wound 
in the prostate and neck of the bladder, which, probably, 
is olten and legitimately occasioned, but the rupture of the 
surrounding cellular connections with the numerous veins 
and the capillary network which traverse them ; results o( 
an extremely dangerous character. In this way, inflamma- 
tion of the cellular tissue, pelvic abscess, or it may be 
phlebitis, are set up ; suppuration is produced in a situation 
where the pus finds its way to the peritoneum, and not to 
the surface. And when this state of things exists, a deep 
incision might have proved a safeguard rather than the 
contrary, by affording exit to the confined matter. It is 
wholly impossible, then, to overrate the importance of 
slowly and gently dilating the neck of the bladder and the 
incisions which have been already sufiGciently made, and of 
giving abundance of time both in the act of introdudng 
the forceps, and in that of withdrawing the stone. If there 
be any single proceeding in connection with the practice of 
Lithotomy, no matter what is the operation performed, 
which demands more than any other of care, attention, and 
self-command, I should say it is the manner in which we 
traverse with instruments the wound in the neck of the 
bladder. Nevertheless, one may have sometimes observed 
that the operator rapidly pusses and repasses instrument 
after instrument, especially if any difficulty arise, and 
pulls and twists, with breathless haste and excitement, the 
calculus through the narrow outlet. Nothing can be more 
dangerous, nothing more likely to occasion the evils which 
have just been described. I am strongly inclined to think 
tliat in many hands the forceps, and not the knife, ia the 
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most deadly instrument employed in Lithotomy, On this 
important subject permit me to adduce here two brief 
quotations from the writings of two experienced and 
accomplished lithotomiBts, one of the past and one of the 
present age. Pouteau, during the last century in France, 
says ; — " The extraction of the stone is, perhaps, the moat 
deUcate part of the operation, since it has often caused 
fatal results when it has been done without sufficient 
prudence and management. If we permit ourselves to be 
seduced by the dangerous merit of doing the operation in 
the shortest possible space of time, the eagerness with 
vliich extraction is made occasions a rupture, often mortal ; 
and I am persuaded that the thoughtless anxiety to acquire 
this false glory, that the public attaches to rapidity in 
operating, has killed more patients than any other evil 
manoeuvre. It is impossible to proceed too slowly in 
extracting the stone, and I believe it is to a scnipuloua 
adherence to this precept, that I owe in great part the 
constant success of my operations."* 

Dr. Keith, of Abei-deen, after describing the method in 
which the forceps is to be applied, adds : — " There are few 
operations to which the adage Festina lente does not 
apply. To Lithotomy it is especially suitable, and to this 
Btoge of it peculiarly applicable. At it, ' Make baste 
Blowly ' should be ringing constantly in the surgeon's ear." 

I cannot forbear to add the remarkable fact that, in 
the numerous opportunities of discussing the details of the 
operation of Lithotomy, which I have enjoyed, either per- 
sonally or by letter, with many of the most experienced 
lithotomista of the day, and I refer especially to the pro- 
vincial surgeons of our own country, that this is the single 
■ (Eavi««FoMb., lomelii. p. S50. 

a 2 
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particular on which all are agreed. One, possibly, may I 
attribute bis success almost entirely to the use of the beaked, % 
instead of the pointed, knife : another, to the stnallnesa of 
the internal incisions ; a third, to the freedom of the i 
incisions ; a fourth, to the invariable use of the tube after 
the operation; a fifth employing it only in rare and ex-; 
ceptional cases ; but one and all agree in the vital impor-(9 
tance of extracting the stone with great care and gentleness, 
and of giving time in abundance to this part of the 
proceeding. I may add, that Dr. Murray Humphry, of 
Cambridge, who has had a large and remarkahly succesafol J 
experience, attributes his Buccesa in great part to care i 
removing the stone. He writes me — after describing i 
detail his method of proceeding—" the desideratum 
the operation is to extract the stone with as little damage 
as possible to the parts." 

2. Death after Lithotomy may result from mpidly 1 
spreading inEammation produced by urinary infiltraiioa 1 
into the ceUuIar interspaces between the pelvic visona J 
when they have been opened up by too deep incisions. 

This result, although occurring sometimes, does so much I 
less frequently I believe than is usually supposed. It ia j 
true that, at a post-mortem examination, after a larga ; 
stone has been with difficulty extracted, the cellular con- 
nections of the neck and base of the bladder are found to 
be broken up ; sloughs of the connective tissue appear 
bathed in fluid seropurulent and urinous, and marks of 
peritonitis, especially severe in the pelvis, are observed. 
But there is good reason to believe that, in most cases, i 
urinary extravasation is not the primaiy cause of the | 
inflammatioo, bub that inflammation has been the occasioa I 
of the urinary extravasation. Cellulitis, produced by 
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violence, haa first destroyed the connections in the i 
described above, and tlien the urine has rapidly infiltrated 
the disintegrated tissue, and has lighted up a virulent 
peritonitis, or intensified a previously existing one. Such 
appears to be the true explanation of the phenomena which 
mark the progress of events during the period, more or 
kss brief, which follows the operation in many fatal cases. 

Infiltration by no means necessarily occurs when urine 
passes over the newly made section of cellular spaces so 
called. In fact, cellular interspoA^es between muscles and 
between viscera do not exist, except when made by the 
anatomist for the necessary purpose of demonstrating the 
planes of cellular tissue which unite adjacent organs, and 
facilitate freedom of movement between them, I very much 
doubt if urinary infiltration ever occurs when they are other- 
wise uninjured, in a person of fair vigorous health. To 
judge from the language held respecting this subject, one 
would imagine that hollow intervals were found between the 
organs in question, over which urine had only to be poured 
in order to be drained mechanically into them. No such 
-thing exists. In the child, where the cellular connections 
are of the loosest and most delicate kind, and where the 
\tdadder is active, powerful, and irritable, urine flows con- 
istantly after this operation over a cut siuface which afibrds 
access to them : nevertheless, with what extreme 
rarity do we meet with urinary infiltration in the child I 
-But once inflame this cellular tissue, desti'oy its heidthy 
character, or even, perhaps, let the patient be of unsound 
iiliealth, or one in whom " the fiesh never heals well," to use 
ia common phrase, and then we have the condition in which 
tuinary infiltration may take place with rapid and fatal 
effect. 
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I ain aware that this doctrine is opposed to the generally 
received notions on this subject. I speak with great respect 
for existing views, but careful pathological study of the 
subject by the bedside of the dying patient, and at the 
subsequent autopsy, has convinced me that the true caoee 
of death in the majority of cases, the cause that it most ] 
behoves the operator to guiud against, is violenoe in I 
opening up the internal part of the wound, and laceration 1 
of the tissues there, and not the primaiy passage of urins I 
into tiie cellular connections about the neck of the bladder. 
Happy is it if it be so, since the first it is in his power 1 
to avoid ; the second is a danger which would be often ] 
inherent in the operation, and unavoidable with a stone < 
much above the average sise. That it is not an inherent 
necessity in the operation, seemed to me to be indicated in 
an early study of this difficult and important subject, by 
the fact that forty or fifty consecutive cases of Lithotomy 
might be cut, and have been cut, without a single casualty. 
If it were a fact that cellular interspaces could not be cut 
without the gravest risk to life, how could such a result be 
possibly accounted for ? It was necessary to suspect the 
existence of a graver cause, and here the comparison of 
living phenomena with anatomical appearances led me to 
conclude tliat the cause is avoidable and not inherent. To 
sum up the subject ; it appears that in the majority of ' 
caaes death is due to unnecessary violence inflicted on the i 
neck of the bladder and parts adjacent, occasioning d&- 
structive inflammation of the connective tissue, and of the f 
network of minute bloodvessels which pervades it; and 1 
that when this has taken place, and not until then, does | 
infiltration of urine occur, when it rapidly augments the 
danger. In some ca^-s a small quantity of poisonous 
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fluid, associated with, or resulting fi'om, decomposed urine, 
probably enters the circulation by absorption, and produces 
those depressing constitutional aymptoms which always 
accompany this accident ; and are dangerous in proportion 
ti) the diuiinished capacity of the kidneys to eliminate the 
poisonous matter from the blood, and of the constitution 
itself to overcome the shock which it invariably sustains 
in these circumstances. Lastly, in all, or nearly all, in- 
stances, the irritating fluid soon reaches the peritoneum, 
and if the powers of life are not already exhausted, fatal 
peritonitis is the necessary consequence. 

3. Fatal inflammation of the cellular connections of the 
bladder sometimes takes place wlieu neither of the above- 
named causes are present. 

CellulitiB may occur after any lesion in unhealthy or 
predisposed subjects ; or where erysipelas is prevalent ; and 
in this manner it sometimes undoubtedly attacks the con- 
nections of the bladder as a sequel bo the incisions in 
Lithotomy, although they may be strictly confined within 
the limits which anatomy prescribes. This is the form 
which is more likely to prove tiital if calculous patients 
in hospitals are imprudently placed in crowded wards, or 
where erysipelas is rife, instead of, as has for many years 
been our practice in University College Hospital, to place 
them in a private ward, or in a ward with only elx or 
eight beds, in which eiysipelas rarely occurs, or is at once 
removed, if it does so. 

II. Inflammation of the mucous membrane of the 
bhidder itself, rapidly leading to inflammation of allied 
' vital organs, is another cause of death after Lithotomy. 

We have considered the effects of inflammaUon of 
issues around and outside the bladder, as the most fre- 
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quent cause of death after Litbotoray. The caase whichl 
tippears to be next in order of frequency is iufiammation 
witbin the bladder, namely, of the internal or mucous 
lining. And this condition also, like the preceding, while 
it must be regarded as a grave complication itself, may 
also become the medium by which inflammation extends 
to other organs, inducing a complication which is graver 
still. Thus, from cystitis may arise, and with extreme 
rapidity, inflammation of the kidney on the one band; 
on the other, inflammation of the peritoneum. The first 
ia generally announced by rigors ; then follow vomiting, 
inten»<e pain, suppression of urine, coma, and death 
twenty-four, thirty-six, or forty-eight hours. The second 
is often more gradual and insidious in its progress ; ten- 
derness in the bypogostrium and a little fiilneas first 
exciting attention, the usual signs of low peritonitis fol- 
lowing in their order. Among coses of this order perhaps 
are found the very few examples of recovery which do 
take place after peritonitis. With counter-irritation and . 
hot applications externally, and opium internally, with ' 
nutritious support and stimulant, here and there a patient 
survives. Among the flrst class of cases, viz. those ia I 
which the renal implication, as exhibited by rigor and 
suppression of urine, has taken place, the principal chance ' 
lies in an early single cupping over the kidneys, followed 
by hot and stimulating appHcations to the loins. But 
if the renal organs have been the subjects of disease before, i 
and it is more than probable that they have been i 
in the instances where this complication occurs, the prog- 1 
nosis is of the gravest character. The course of these 
latter cases somewhat resembles that which is exhibited by 
those belonging to the class next in order for consideration. 
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TIT. Death may occur after Lithotomy from absorption 
into the system of poisonous products derived from the 



In these circumstances, the fatal event sometimes takes 
place with great rapidity, a day or two after the operation ; 
the symptoms suddenly appearing, and consisting mainly 
of very great prostration and diminished secretion of urine, 
Tliere is every reason to suspect that the constitution is 
labouring under tlie effects of a violent and fatal poison 
suddenly absorbed. The active symptoms ushering in 
inflammation of the kidney, alluded to in the preceding 
section, are not present, but the patient rapidly exhibits 
the iotensely prostrating effects of pobon in the blood, 
■which the emunctories of tlie body, but especially the 
kidneys, are unable to eliminate. It would appear in 
this case that it is not so much the mere Inability of the 
kidney to perform its office of throwing ofi' the natural 
excretion from the blood, and so permitting the poison 
to accumulate there, but that some products of decom- 
posing urine and of unhealthy discharges, possibly from 
the neighbourhood of the wound, have been taken up into 
the system, and are poisoning it with intensely rapid and 
fatal action. And the elimination becomes still more 
difficult, or, indeed, impossible, if the kidneys have pre- 
viously been the subjects of organic morbid change. 
Judging, at least, from analogous conditions in other cir- 
cumstances, this seems to be the best explanation of the 
fatal phenomena presented. They are sometimes, but 
-erroneously, I think, regarded as signs of shock and 
exiianstion. Such conditions occur doubtless, but in a 
manner which is distinct from this kind of fatal event. 
They will be considered in due course. 
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IV. Phlebitis and Pyiemia. — As all surgical operations 
are liable to give rise to these unhappy results, Lithotomy 
is not exempt. Pysemia, however, undoubtedly ranks low 
in the list, happening unfrequently in comparison with 
other fatal issues. It has its origin probably ia inflamma- 
tion of some of the veins which are abundant about the j 
neck of the bladder, and which are liable to injury by 
violence, rather than by section with the knife. 

V, Death by shock is not unfi'equently spoken of. I 
imagine that by this term it is desired to express that the 
event of operation produces so great an exhaustion of the 
nervous energy, tliat the action of the heart is rendered 
too feeble to sustain a circulation adequate to support life. 
The patient is the subject of collapse, just as we see in 
those cases iu which the brain has suffered tnechanical 
violence in concussion ; just also as sometimes happens in 
extensive mutilations of the body, death occurs not &oui 
mechanical injury to vital parts, but from the profound 
impression upon the nervous centres, which extensive de-, 
struction of tissue produces. The operation of Lithotomy, 
particularly if protracted and severe, appears in some indi- 
viduals to produce this effect of shock. It must be 
regarded as a rare termination ; and it has probably 
become more rare since the employment of aneesthetic 
agents, because two great elements of nervous depression, 
dread of suffering, and endurance of suffering itself, are 
almost certainly eliminated. Shock, when it occurs, can 
therefore now be mainly due to physical injury, and not 
to emotioual perturbation. Shock, then, is to be distin^ 
guished from those rapidly occurring terminations which 
have been already attributed to poisoning by urinary pro- 
ducts, and to renal disease ; as well as from that whft^ is 
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due to exhaustion, next to be named in tbe order of 
arrangement. 

VI. Hiemorrlmge and Exhaustion. — These two are 
placed together, for reasons which will appear, Deatli by 
primary haemorrhage may be said abnost never to occur 
in Lithotomy, that is, death directly due to loss of blood. 
For, first, hremorrliage of a severe character rarely takes 
place. Secondly, if it does appear, it is usually control- 
lable, either by the ligature, tbe tenaculum, the curved 
needle, plugging, cold, or by manual pressure. Secondary 
haemorrhage sometimes takes place, and patients have been 
reduced to the lowest condition by it ; indeed, I have seen 
tliree iustances of death which were due to it. But all 
this, let it be distinctly observed, suggests no inference to 
the practical surgeon that hfemorrhage is therefore not to 
be regarded as a dangerous, or even as an indirectly fatal, 
occurrence. On the contrary, free bleeding, continuous 
bleeding, and bleeding that tends to recur, are always to 
be regarded as circumstances of very evil augury for the 
well-doing of tbe patient. Such hiemorrhage lowers tbe 
powers of life, impairs the adhesive action in the wound, 
and therefore also the resisting power in tbe newly cut 
surfaces to the action of urine and other products passing 
over them. It diminishes tbe patient's power of resisting 
infection, or other deleterious influences which may be 
around him, and enervates him for the struggle with them, 
when it has commenced. Lastly, it may endanger, aiid in 
any case prolongs, tbe period of convalescence. In this 
view of the subject, then, baamorrhage is inevitably allied 
to exhaustion, and exhaustion ought rarely to exist apart 
from this cause. There are some old and worn-out coses 
in which the slender chance of operation is accepted by 
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tbe patient only in hia last extremity ; when being already 
exhausted, and with powers past recruiting, he must be 
brought to the operating table. These are exceptional, 
however ; in most cases a patient should not, and need 
not, be submitted to this ordeal in an exhausted state. 
But if haemorrhage be unavoidably severe, or be not j 
checked by every means at hand, we shall risk a fatal ' 
encounter with exhaustion, and indirectly not a few deaths 
are thus met with. It is not easy, in these circumstances, 
to replenish the exhausted system. It results, then, that 
the surgeon should, during tbe operation, regard hia 
patient's blood as valuable in the highest degree, and < 
whatever may be his views respecting its loss under other j 
arcumstances, he should rest assured that every ounce c 
blood lost in Lithotomy is, jiro tanto, a positive injury to 
his patient. 

VII. Tetanus. — Two or three cases are on record of \ 
death by tetanus following the operation of Lithotomy. 
Beyond the bare mention of this fact, no further remark 
appears to be necessary respecting this extremely rare 
event as a consequence of the oiieration. 

The Causes of Death in Children. — The causes of j 
death in children are widely different from those which are i 
met with in adults. This distinction, as far as I can | 
ascertain, has not, as yet, been sufficiently pointed out. 
The causes of death after Lithotomy have been treated aa ' 
if they were uniform at all ages ; although it is very 
obvious from observation of their cases, that the fatal 
result in the adult and in the child almost always happens 
through a different chiun of events. This has rendered 
less distinct in each respectively tlie danger to be most 
feared, and, oonsequently, the cause most to be avoided. 
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On investigating tbia subject in the adult, we have seen 
that haste and violence in estraeting the stone, and some- 
times unnecessarily extended incisions, are the causes of 
tbab diSuse inflammation of the cellular connections around 
the base of the bladder, which proves so generally fatal. 
We shall find in the child that the danger is not, or is 
very rarely, due to diffuse inflammation, and that incisions 
beyond the prostate' can scarcely be reckoned dangerous, 
since they are constantly practised, yet no class of patients 
exhibits half so many recoveries per cent. We shall find 
that the most &equent cause of death in children is peri- 
tonitis, which is by no means common in the adult ; and 
after that, and nearly as frequent, is constitutional ex- 
haustion. 

It will make our path clearer if we first consider the 
causes which render Lateral Lithotomy so much less fatal in 
the child than in the adult, a fact notorious to the youngest 
student of surgery. I believe them to be threefold. First ; 
Lithotomy is not a very fetal operation in the child 
because the sexual organs are not yet endowed with that 
special sensibility, the development of which constitutes 
the state of puberty ; a sensibility which, depending on 
most intimate connection between those organs and the 
cerebro- spinal system, necessarily associates them by the 
closest ties with all the other vital functions in the economy. 
So that any shock or injury received by the adult sexual 
apparatus very frequently involves constitutional sym- 
pathies of a very grave character. In the child there 
ia, in fact, no sexual apparatus ; that is to say, its condition 
is at present rudimentary, and the young patient is exempt 
ft'om the danger wbich exists in the circumstances pointed 
out. This is the first and the chief fact in favour of the 
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child. Tlie second consists in tliis ; that the processes of 
growth, and, consequently, of repair, are more vigorous 
during childhood than during any other term of life ; and 
injuries are more rapidly and more easily surmounted than 
when those processes are lesa active. There are special 
adverse influences at certain periods of childhood, which 
counteract, to some extent, the heneflcial eflect of this, as 
we shall presently see. Thirdly, the position of the 
bladder in children favours the continuous and complete 
discharge of urine, and of all noxious secretions after 
operation, a foot which is doubtless of some value in their 



Now, the liability to denth after the operation of Litho- 
tomy in childhood varies very much at different epoclks of 
that period. A table in another part of this work contain- 
ing 850 calces of children, shows th.it, from the first to the 
fifth year inclusive, the deaths are about one in fourteen 
cases : tliey then decrease, so that between six and ten 
years inclusive, they are only one in twenty-three or 
twenty-four cases. Between eleven and sixteen the mor- 
tality gradually rises to one in nine-and-a-half cases, and 
from the sixteenth to the twentieth year to one in seven 
cases. 

During the first three or four years of life Lithotomy ii 
far less successful than during the subsequent period. The 
first dentition with its dangers is now encountered, and 
the excitable nervous system of infancy neutralizes some 
of the advantage which arises from the reparative power 
of childhood already referred to. But as these two con- 
slant sources of disease and death during the earliest yeais 
cease to be effective, we find the boy of six to ten years 
but very slightly exposed to risk from Lithotomy, the mor- 
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tality being one in twenty-three or twenty-four cases, or little 
over four per cent. The development of puberty shows its 
influence in a marked manner between twelve and sixteen, 
and during the first onset of its influence on the system 
between sixteen and twenty, before the man ia fully de- 
veloped, and before the body has become established ajid 
fortified, Lithotomy is slightly more hazardous than at any 
period during the subsequent twenty years. 

It has been already stated that the most frequent cause 
of death in children is peritonitis. The bladder in chil- 
dren is an abdominal organ rather than a pelvic one, and 
has more intimate relations with the peritoneum than the 
bladder of the adult possesses. On examining its struc- 
ture also, it ia easily seen that the peritoneum is more 
entitled to its anatomical distinction of constituting one of 
the vesical coats in the child than in the adult. Hence, 
violence in extraction tells much more readily and directly 
on the peritoneum in the former thaji in the latter. In 
the adult we have seen that if the peritoneum is inflamed, 
it is rather by an extension through primary inflammation 
of the cellular tissue around the neck of the bladder, than 
by direct irritation occasioned by the operation. The con- 
verse condition is the rule with children. The undue 
manipulation of instruments in the cavity of the bladder, 
or exertion in withdrawing the stone, appear to excite 
peritoneal inflammation much more readily than any other 
lesion. That it does not happen in children by the inter- 
mediate step of urinary infiltration, is obvious from the 
&ct that the prostate in them is so exceedingly small, as 
to be almost always, if not invariably, cut wholly through 
in Lateral Lithotomy, yet without the occurrence of that 
accident. Indeed, it is not possible that either forceps or 
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finger can pass into the bladder, unless tlie incision exceeds 1 
the thickness of that organ. In considering this mattev ] 
tliere appears to be » tendency to forget a fact I have 
already alluded to, viz. the non-esistence at this period, 
except in a rudimentary form, of any sexual organs. I 
have dissected many prostates in children ; the size of one 
at seven years, let us add therefore at the most favourable 
age for Lithotomy, may be estimated from the fact that it 
weighs about thirty grains, while between eighteen and , 
twenty years it weighs two hundred and fifty grains, or 
nearly nine times as much. And yet no infiltration of 
urine takes place ; lax, delicate, and yielding as are the 
cellular connections necessarily exposed in these subjects. 

Here then, again, as in the adult, the fatal injury &om 
the operation is more commonly due to violence than to 
any other cause, hut telling directly on the peritoneum, J 
rather than on the cellular connections of the bladder. J 
Such is the inference I deduce &om the study of numerous ] 
cases of death in children, respecting which I have been in [ 
a position to form opinions. Some corroboration of the I 
views here put forth may be found also in the fact respect- ] 
jng deaths which have been known occasionally to follow I 
the mere act of sounding in children : viz, that it 
always due to peritonitis. Fletcher, of Gloucester, in hia 
most instructive record of " Failures in Lithotomy," 'relates 
the case of a child, six years old, and in excellent health, 
who died of acute peritonitis in three or four days, after a 
prolonged sounding for suspected stone, Mr. Crosse also 
mentions a case precisely similar.-f- 

The next cause of death is exhaustion. Young children 
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bear the loss of blood badly, and when it is considerable, 
an oocurrenoe which, however, is rare, the patient sometimes 
sinks from subsequent exhaustion. The condition of cal- 
culous children also, if the stone has long existed, is 
occasionallj low in the extreme, and they gradually sink 
without any apparent effort to rally, no active attack 
having declared itself. 

Besides these two principal causes of death, there are 
occasional examples of fatal result from shock after very 
prolonged or severe operation ; from disease of the kidneys 
and bladder, from phlebitis and intrapelvic abscess, which 
demand no special remark here. 
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DIFFICULTIES AND DANGERS MET WITH IN LITHOTOMY. 

1. DiffienltUa uid Duigers pecslkr to the Age af the Tntient— thine ofl 
Infanny. — In Age, Rigidity of TissDsa ; Bulnrgemeut of ProsUite, ke, i, T 
DifficultiBa trom PerBOnal Feculioiitj in the Sabject — Deep Perinenio ; NuroW % 
Peliia ) UnDBnal Diitribntjon of Acturica ; kc. S. Difficulties doe to Peca- 
linrit; in the Stone — Bute; Fonu ; Numbec ; Bituntion ; £nii]iil«d Ckkmli; 
CoDtractioa of Bladder on Stoae. Calculi adfaeiingto the Bladder, Aocideitta 
— Wound of lUolum ; Bemovnl of Portion of Prostate ; Fraementa rem&iiuiig 
after OpantioD ; Secondary Hmmorrbage ; Wound remaining Fistulooaj 
Impoteaoe ; Incontinence of Urine *, no Stone foand at Operation. 



Thebe are several exceptional circumBtances, any one ofl 
wbioh may, wheu present, become an occasion of more than f 
ordinary difficulty to the sm-geon in the performance of' J 
Perineal Lithotomy. Furthermore, it is certain that the | 
degree of difficulty for the sm'geon must be generally r 
garded as the niea-sure of danger to the patient. There is I 
therefore no duty more necessary, and certainly there is no I 
inquiry more interesting, than that which relates to the I 
sources of such difficulty and danger ; because most, if 1 
not all of them, may be discovered and identified, not, ] 
indeed, by a reference to the practice of any single litho- I 
tomist, but by an extended research into the experiences of I 
many. And the value of this inquiry will appear from a , 
feet, the validity of which will be admitted by all, namely^ 
that to be forewarned of the presence of difficulty, anda 
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prepared to meet it, diminishes, Iiy one-half, its magnitude 
in most cases. 

For the sake of convenienoe I shall arrange these diffi- 
calties in three classes. 

First, difficulties which are peculiar to the age of the 
patient. 

Secondly, difficulties which arise from peculiarity in the 
euhject — and 

Thirdly, difficulties which arise from some peculiarity 
in the stone, or in its relation to the bladder it-self. 

First, ilifficulties which are peculiar to the age of the 
patient. The period of infancy is one which presents peculiar 
difficulties to tlie operator, difficulties not present at any 
other period of life. The structure of the organs inte- 
rested is extremely soft, and yielding ; and the connective 
tissue which unites them is lax and feeble to a remark* 
able degree. From this condition arise two sources of 
difficulty and danger, which the operator has not unfre- 
quently to encounter. First, the staff is liable, if uudue 
force be used, to be pushed through the walla of the 
uretlira, commonly at some point in its floor below the pubic 
arch, and tha'* to find its way below the bladder, hetweea 
it and the rectum, where the mobility of the instrument, 
permitted by the laxness of the cellular connections there, 
may lead the operator to believe that its point is in the 
bladder itself. The same thing may happen in the adult ; 
but fi'om the cause stated, co-existing with tlie sharp curve 
upwards of the urethra in this situation in the child, it 
more readily happens in the latter. If this error is made, 
and is not discovered in time, the operation fails to extract 
the stone, and almost invariably inflicts a fatal blow on the 
paUent. And its not unfrequeut occurrence proves that it 
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IB by no means a remotely possible danger. There is one 
great rule whicb, as far as I know, is the only absolute 
safeguard against the performance of an openttioa ou 
staflP wbicli bofi not been passed into tlie bladder ; and it I 
18, to require clear audible or tactile proof of contact be- ] 
tiveen the atone and the staff, mi which the jxitieiit is to be \ 
cut. We may find the stone with a sound, while the I 
patient ia on the table, but the staff may be passed 
immediately afterwards with perfect ease and not find it, 
the difference of form in the two instruments being ■ 
considered sufficient by the operator to account for the two I 
different results. It is wise not to be so e;iaily satisfied, i 
I have known occurrences of wliioh the following is an 
illustration. A patient having marked symptoms of stone 
had been repeatedly sounded in the country, but no stone 
was found. The instrument wliich had been employed for 
the purpose had the curve of an ordinary catheter, Hs 
was sent to London, and was there sounded with the 
small-beaked sound, which at once struck a stone in the 
bladder. Placed on the operating table, the staff passed 
easily ; clear contact with the stone was not demonstrated, 
but the iuciaious were made. Until then there was no 
suspicion that the staff was not in the bladder ; but it was 
soon discerned to be in a false passage, one which had , 
been made, no doubt, by the large-curved sound, at the 
repeated examinations referred to ; the opening of this 
false route having been avoided by tlie beaked sound, but 
entered by the staff. Happily, the operator was able to 
withdraw the staff, introduce it into the bladder, and 
continue the operation, which was a successfiil one. When 
fiueh an occurrence is met with, this is the coui'se to be 
pursued ; the surgeon must not hesitate an instant to 
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■withdraw his staff, to slide anotlier staff of any curve that 
will pass safely into the bladder and detect the stone there, 
and then to finish the operation upon it. But if, owing 
to the false passage, he can pass no instrument after a 
fair amount of endeavour, all proceedings should be sus- 
pended without any further use of the knife until 
another day. 

The other difficulty which arises in these cases fi-om the 
soft and lax nature of the tissues, is the facility with which 
the membranous urethra may be separated from the pro- 
state. This sometimes happens, when, after the deep in- 
cision, an attempt to introduce the index finger into the 
urethra fails, and issues instead, in pushing onwards the 
prostate and neck of the bladder until separation takes 
place. The accident may occur in two ways. The operator 
may, through fear of having his deep incision too free, 
make a section of the urethra and prostate insufficient to 
admit the tip of his finger, aud in attempting to dilate the 
opening with it instead of incising afresh, the catastrophe 
occurs. Or, from this insufficient incision, as Dr. Murray 
Humphrey points out," the forefinger of the surgeon may, 
iu failing to enter the urethra, make a kind of cavity 
between the bladder and rectum, and he may beHeve that 
he is in the first-named cavity. He may pass the forceps 
into this, and even feel the stone, thinly covered by the 
coata of the bladder, and attempt to make extraction. But, 
secondly, in the act of opening the membranous urethra, 
he may lose his hold upon it with the nail of the left. 
index finger, and repeat the incision once, or even twice, 
before he fairly gets his knife into the groove of the staff, 
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and runs it on towards the bladder. The urethra mei 
time may have shifted its position slightly, and three or 
four adjacent separate notches have been made into it. If 
only a small amount of force be employed in the subsequent 
attempt to pass t)ie finger into the urethra, its separatioi 
from the prostate may also take place. This source of | 
danger has been pointed out by Sir William Fergussoa \ 
in some valuable clinical remarks on the operatiou in j 
children.* 

The remedy, when this accident has occurred, is first to 
ascertain that the point of the staff is still in the bladder, 
and then to make a free incision of the prostate with a 
sharp knife — for these soft tissues are not eauy to cut, and 
require both point and edge for a perfect section — so tbab 
the finger may be introduced into the cavity : this will 
generally be successful. A pre-acquaintance with the i 
danger, however, will be the beet safeguard against ita i 
occurrence. 

A difficulty which sometimes presents itself in the 
cases of children (very rarely in adults) is prolapsus of the 
rectum during the operation. Young calculous patients are 
frequently subject to this affection from the straining which 
their complaint occasions, and when a considerable pro- 
trusion occurs at the moment of operating, some em- 
borrassment may be occasioned. All that is necessary, 
however, is to press up the bowel without haste, so as to 
ensure its fair return, to put a pad on the anus, and 
direct an assistant, placed on the patient's right Mde, 
to keep his finger firmly on the pad unt'd the operatioo 
is completed. 

The other extreme of life is also liable to its peculiar 

• Leclure, Laned, July 2, 186i. 
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difficulties. There are two which are met with, and only itt 
elderly subjects ; namely, unusuaJ rigidity of the neck of 
the bladder, and hypertropliied prostate. 

The first has been less generally regarded than perhaps 
it deserves to be. In many elderly subjects, the fibrous 
structures which fonn the neck of the bladder, and enter 
into the composition of the prostate and surrounding parts, 
have become unnaturally rigid and unyielding. In early 
life the converse condition exists, hence the impunity 
with which considerable dilatation can then be made. 
This condition of rigidity varies much in degree in 
different subjects, and is quite distinct from hypertrophied 
prostate, but as a rule it cori'esponds more or less to the 
advanoe of age : there are, however, some exceptions. In 
a marked case the tissues yield little to the finger, or 
to the forceps ; the opening sufficient for the removal of 
a stone of given size in ordinary cases here feels tense, and 
inadequate for its, purpose. The forceps being introduced, 
it is perceived that dilatation is not taking place, and 
unless deeper incision is employed the stone cannot be 
extracted without violence. In either case risk is incurred 
by violent laceration, or by extended incision ; the smaller 
risk, however, probably lies, in careful hands, with the latter, 
although it is undoubtedly true that more force is admissible 
in this condition than in the normal state of the tissues. 
It is referred to by Mr. Crichton, in his MS. notes, as 
usually associated with enlarged prostate, and while he 
. enlarged his incisions he did not hesitate to use more force 
in extracting than he was ordinarily Eiccustomed to employ. 
Civiale has remarked its existence, and regards it aa 
1 diminishing the prospects of success ; where this condition 
I is marked, and the stone is large, a second inrasion may be 
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made tbrougli the right side of the prostate, supposing that 
in the left to be already sufficiently free. This was Listoti's 
practice at University College Hospital ; he performed it in 
9 caaea there for very large stones v/itb 7 recoveries ; 
among them was one stone weighing 3^ ounces, and 
another of ij ounces. 

The prostate enlarged hy hypertrophy, or deformed by 
tumour, is another difficulty prasented by age. I am not ■ 
disposed, however, to rank it high in the scale either of I 
difficulty or of danger. It sometimes prevents the forefinger I 
from entering the bladder ; it increases the distance between I 
the operator and the stone, and no augments the difficulty 1 
of seizing and extracting it; and it does the same by! 
placing the stone in a disadvantageous position, that is, J 
lying deeply behind the neck, or there may be projecting I 
tumours at the entrance of the bladder, situated between 1 
the atone and the inner end of the wound. Hence such 1 
tumoura have not unfrequently been tpm away by the I 
forceps in the process of removal, and apparently without J 
any additional risk. On the other hand, deep intemall 
inciaiona in an enlarged prostate are compai'atively free I 
&om danger, and there is no feai' of reaching its external I 
limit. The gorget is a safe and efficient instrument in I 
these cases for extending the deep incision ; it forms a coo- J 
ductor for the forceps into the bladder when the fingn^V 
cannot reach it, and keeps projecting tumours out of thaf 
blades, which might otherwi.se be lacerated, or broughbl 
away in their gniap. Wiien the stone lies deeply behind I 
an enlarged prostate, the curved forceps may be ugefril, I 
although I have rarely found more than one pair of I 
straight forceps necessary in any case. Sometimes tb« 1 
stone may be brought into good position for extraction, by I 
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pladog one or two fingers in the rectum, and raising tbe 
atone towards tbe level of tbe internal wound. 

In elderly subjects, also, it occasionally happens that tlie 
bladder has become iitonied, and has not been able to 
empty itself by its own efforts for a long period of time. 
In the gush of water outwai-ds after the deep incision, the 
bladder collapses ratber than contracts, and tbe stone may 
be enveloped iu folds of the organ, a cb-cumstance sometimes 
productive of much trouble. Careful manipulation of tbe 
forceps, or better still of tbe scoop, with pressure by an 
assistant on the hypogastric region, will generally enable 
tbe eurgeon to reach and remove it. In these cases, how- 
r, it appears to be wiser to operate with a nearly empty 
bladder than a full cue ; the stone is then more likely to be 
foimd at tbe neck, close to the internal incision, 

2. Difficulties which arise from some personal peculiarity 
1 the subject. 

Among the first iu this category may be noticed the 
deep perineum. Sometimes this is constituted by a variety 
of formation in which the bladder is more deeply placed 
as regards the surface than in ordinary cases : and resulting 
most commonly from unusual depth in the iscbia and pubic 
rami. The difficulty is also commonly presented when the 
patient is exceedingly stout, the layer of adipose tissue 
over the perineum, and especially on the nates, sometimes 
adding very materially to tbe distance between tbe surface 
and the bladder. In this case it is necessary to make tbe 
external incision longer in proportion at both extremities, 
remembering that the incision in such a subject commences 
on a plane three-quarters of an inch to an inch further 
■from the bladder than in an ordinary case. Other- 
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wise, the wotmd will be too narrow in proportion to 
its depth, and will be dangerously bo should the stone 
be a large one. The remarks respecting the use of the 
blunt goi^t in cases of hypertrophied prostate apply 
here also. 

Another difficulty is presented by the unduly narrow 
pelvis. The pelvic outlet may be congenitally contracted, 
or it may be deformed by rickets. Cases are on record in 
which it was impossible to bring any stone through the 
outlet, but such are extremely rare. Still it is not so un- 
common to find the passage sufficiently narrowed to occasion 
some difficulty in extracting a stone of moderate or large 
Bize. The distance between the two ischial tuberosities is 
always a matter of observation to the lithotomist before 
operating, and his incisions are placed so as to allow him 
a fair equal distance between the rectum in the middle line 
and the osseous boundary on the outer side. But this ia 
not all ; it is particularly desirable in such cases to present, 
in the act of withdraw-ing the stone, which haa usually a 
short, as well as a long diameter, the short one to the 
narrow diameter of the pelvis. 

In the case of a boy four-and-a-half years old, this 
difficulty occurred to myself at the time of the operation, 
not having observed it previously. There was a large 
stone, and having made the incision by the lateral method, 
I found nnusual difficulty in extraction. An unsuccessful 
attempt had been made before, but the cause of difficulty 
then I was not aware of. However, with management, I 
safely removed it in a few minutes. Ultimately the child 
died. At the examination the pelvis was removed : there 
was so much distortion, due to I'ickets, that the autero- 
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posterior diameter measured only seven-eiglitlis of an 
.inch, on the dry specimen ; while tlie calculus was almost 
three- quarters of an inch thick, being one inch and an 
eighth long, and seven-eighths of an inch broad. Had 
this condition been discovered beforehand, no doubt the 
suprapubic operation might have been performed with 
advantage. The case was published in the " Medical and 
Chirurgical Transactions," vol. 47, with a drawing of the 
pelvis and of the stone. Sir Astley Cooper speaks of a 
case in which CUve found the iscbia so abnormally 
appro:i^iuiated, that having introduced the forceps and 
seized the stone he was unable to withdraw, and conse- 
quently broke it and removed the fragments separately.* 

Anotlier case observed, but not operated upon, is 
recorded by Mr, Bransby Cooper.-f- 

Other difficulties peculiar to the subject are, the unusual 
distribution of the vessels, rendering serious hiemorrhago 
unavoidable ; the existence of the ha>morrhagic diathesis ; 
the presence of organic disease iu the kidneys or elsewhere ; 
of extremely nervous or irritable temperament ; of plethora, 
obesity and debility combined, a not uncommon, but most 
unpromising, condition ; and lastly, of great exhaustion 
from long-continued suffering. The unusual distributioa 
of arteries referred to is a difficulty which cannot be for&- 
aeen or avoided. The pudic trunk being defective, its 
plaoe is sometimes suppUed by an " accessory pudic," which 
lies close to the border of the prostate ; the arteries of the 
bulb may be given off further back than usual ; the main 
artery of the prostate itself may also enter the glaud in a 
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situation exposing it to the knife in Lithotomy. In all I 
these cases, the skill, the energy, and the patience of tha 1 
surgeon, may be taxed to their utmost, to arrest the j 
hemorrhage occasioned by the division of these deeply ] 
lyiug vessels: see remarks on haemorrhage at page 43. 
The other conditions named above will be briefly referred ' 
to in the final appreciation of various methods of treating | 
varied classes of patients. 

3. The third class of difficulties encountered in Lithotomy 
comprises those which are due to peculiarities in the ston«, 
or in its relations with the bladder itself. Other things 
being equal, it has usually been held, and it was proved 
by Mr. Crosse, of Norwich, in his comprehensive view of 
tbe contents of the Norwich Museum, that, after moderate 
dimensions are exceeded, the danger and difficulty of tha ' 
case exist in proportion to the size of the calculus to be 
removed. In other words, danger and difficulty exist in 
proportion to the extent of the incisions, or to the degree 
of violence employed in extraction. Thus, reckoning all 
the examples in that museum, he showed that the pro^ 
portion of deaths to cures when the stone was hetweea 
one and two ounces in weight, equalled about one to five 
and a half cases ; when between two and three ounces, it 
was about four to five cases : and of the twenty c&lcoli i 
above that size, viz. from three so seven ounces, twelve I 
died and only eight recovered. This rate of mortality 
must be considered rather high. On the other hand, if 
we turn to the practice of Mr. Crichton, a remarkable 
success in this class of patients is exhibited. In tha 
records which I possess of his practice, I find no less thaa 
eleven cases, in which he removed, by the lateral operation, 
stones weighing upwards of four ounces, niotit of the 
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patients being very feeble and broken down in health. 
Among them were only two deaths. 
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' Broke in extraction, largest 
fragment weighed 6 ounces, 
2 or 3 ounces of d^ria be- 

. sides; died on third day. 



The greater part of these were cut during the earlier 
half of Mr. Crich ton's career, when he opened the bladder 
with the cutting gorget, and in some he divided the right 
side of the prostate as well. His method was, as we have 
already seen, marked by freedom of incision in these cir- 
cumstances, and care in extraction. In order to get as firm 
a hold as possible, after having adjusted the position of the 
calculus in the forceps, he was accustomed to slip up by 
the side and over the end of it, a bent hook or scoop in 
order to make traction and prevent slipping. Two only of 
the foregoing series were purposely broken into fragments 
before extracting, and in each case it was done by simply 
compressing the handles of the stout and strong forceps 
which the operator was accustomed to use, and not by 
means of any unusual or complicated instrument. 

These results demonstrate what the lateral operation 
is capable of effecting in the removal of large calculi. 
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Nerertlieleas, both in London and in Paris, it has been » j 
oommon custom to employ for atones of about four ounces I 
and upwards, some special apparatus for fracturing the I 
calculus in order to extract the fragments tbrough a smaller 1 
wound than would be necessary for the entire stone, (see 
page Hi, and also fig, 47, and fig. 48). This principle of J 
action is dictated by prudence. To limit the incision 
much as possible, without doubt conduces to the safety of 1 
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the patient. SbiU, it is impossible not to be aware that 
great additional hazard is involved ia the employment of 
such apparatus in the bladder ; and in contemplating it for 
any particular cose, tliis must not be overlooked. I have 
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-witnessed its application more than once, and have been j 
impressed with difficulties arising from tiiree causes : — ■ 

1. The manipulation requisite for fixing the stone ] 
securely in the grasp of the instrument when the bladder | 
is emptied of fluid, as it invariably is, and for crushing it 
subsequently, must be always considerable, and liable to 
produce mischief. 

2. The removal of numerous angular fragmenta from 
the empty bladder is a &uitful source of severe injury < 
to it. 

3. The danger of leaving some small fragment in the 
cavity renders much manipulation and much wasliing-out 
necessary, or the risk of a second formation may possibly ■ 
be incurred. 

These grave considerations should be weighed by the 
operator before deciding on any course. In performing 
Lateral Lithotomy for a large stone, a well-constructed and 
powerful crushing instrument should undoubtedly be at 
hand. Stones have been successfiilly removed by sucli 
means which never could have been brought through the 
pelvic outlet entire. Mr. Mayo, of Winchester, thus 
accomplished the removal of one weighing 14^ ounces, 
avoirdupois ; the patient recovering with a small fistula.* 
Instruments for this purpose existed at a very early period 
in the history of Lithotomy ; even before the time of 
Celsus, who refers to the practice.f Ambrose Pard describes 
his improved forceps, with screw-jjower in the handles, in 
order to crush the stone before removing it.; Le Cat 
modified them, and invented an instrument for perforating 



• Med. Cbir. Trws., rol. zi. 1B21, p. £4. 
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Fig. 48. Apparatus for crushing the stone before wlthdrawinff It in the operation of 
Lithotomy, a. The forceps, b. Portion applied to the handle of the forceps, and 
fixed there by screws, into whidi the piece c is inserted, c. Fixes the position of the 
stone between the blades of the forceps, d. A drill, introduced through the tube 
seen on the upper blade of the foroeps» which being turned either by hand, or by a bow, 
perforates and oreaks up the stone. 
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the stone also ; his instruments, especially those with whicli 
he made the incisious, were extremely complicuted." Of 
late years numerous attempts have been made to improve 
these instruments, oomraencing with those of Mr. Earle.-f- 
The beat now existing is, perhaps, that which was employed 
by Civiale during the last three or four years of his life. 
Consisting of a, pair of forceps, it enables the operator to 
fix securely the stone between the blades, before employing 
the drill to perforate and split it into fragments. From 
the form and nature of its action. It happens frequently 
that a large portion of the fragments may be retained 
between the blades, and withdrawn at once. Civiale 
reports between twenty and thirty instances of its appli- 
cation, and states that the results were extremely successful. 
The annexed drawing (page 1 1 3j is trom an instrument in 
my possession which he sent me in 1SG7. He combined its 
tise with the medio -bilateral operation, for all calculi 
weighing an ounce and a half, or thereabouts, and u|h 
wards. J 

For the removal of extremely large stones, weighing 
from four to six or more ounces, the choice rests, perhaps, 
between Lateral Lithotomy with this adjunct, the High, 
and the Recto-veaical ojierations. If the bladder is capable 
of being distended with urine, so as to be fairly appreciable 
somewhat above the level of the pubic symphysis, a 
stone of unusual dimensions may probably be more safely 
removed entire in this situation than by adopting the plan 
of crushing it after the lateral operation is performed. 
The great source of difficulty and danger in the latter 

* Fsnliaic d« U TuIIb Jalenlc, 1766. See Pbt«a sad DcKriptiaiu ftt tbt and. 

t MmI. Ohir. Tnuu., toL xi. 1S2I, With a PUte. 
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mode ia the empty state of the bladder, and I believe 
it IB scarcely realized by those who have merely made 
or designed instruments for the purpose, and who appear 
to have overlooked the important distinction between this 
condition and that which obtains in ordinary Lithotrity, 
where fluid is always present. But if the bladder is 
habitually contracted round the stone, and does not admit 
of distension by fluid ; if it cannot, therefore, be found 
reaching the level of the symphysis,, those who are most 
acquainted with the high operation tell us that it is by 
no means a safe operation to undertake in such cir- 
cumstances. And it appears to be more common to meet 
with a contracted bladder than with a. dilated one when a 
stone of unusual magnitude is present. Such waa the con- 
dition of things in a case which was under my own care 
in 1857, and from which I possess two calculi weighing 13 J 
ounces,* These formed, for all the purposes of operation, 
but one calculus, being so closely locked together that it 
is scarcely possible that either could have been removed 
separately. The patient was in so miserable a condition 
when he came under my notice that I could not advise any 
operative measures, and attempted only to palliate it, and 
perhaps enable him to regain some vigour. This, how- 
ever, proved impossible ; his urinary organs being all 
but destroyed by long-existing chronic inflammation. At 
the autopsy I endeavoured to remove the mass by the high 
operation, and found it totally impossible, without opening 
the abdominal cavity. The bladder had long ceased to be 
a receptacle for urine, which trickled off as fast as it 
arrived from the kidneys ; the stones being closely enve- 
loped by its thickened and diseased coats. I doubt if any 
• Train, Path. Soo., toI. ii. p. 296. 
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Operative means would have been successful in liis case; bnt 
judging from the exauiinatioii referred to, it appeared to 
me that the hest chance would have been offered by prac 
tising extended incisions on the plan of the Recto-veaical 
operation. This latter procedure must be regarded, for 
the majority of cases, as permitting the largest opening 
with the smallest amount of risk for stones which are un- 
usually large. In the method of performing it, described 
at ))age 60, little diinger exists from haemorrhage ; the 
amount of tissue cut is by no means considerable ; and the 
opening is admirably situated, in the very centre of the 
pelvic outlet. On the other hand, a strong probability 
exists of the subsequent occurrence of intractable recto- 
vesical fistula. Experience of this operation has shown 
that this distressing condition follows, taking all cases 
together, about once in four or five instaices. But when 
it is resorted to for stones of extreme magnitude, the 
chances are somewhat greater still that the wound will 
remain fistulous. 

There is a practical point of importance to lie noticed 
in connection with very large stones. It is the very slight 
evidence which can be obtained of their presence by sound- 
ing in certain cases. I first became aware of this on 
examining the patient just alluded to. I was convinced 
from his symptoms that he was the subject of calculus ; 
but still, although repeatedly sounded by me and by one 
or two others, distinct evidence of the fact was at first 
wanting, for a clear note could not be obtained. A sensa- 
tion indicating the presence of mortar-like matter was 
felt, on the instrument passing through the neck of the 
bladder, and after that, nothing. 

I find in Mr. Crichton's notes the record of a similar 
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&ct. Id one of his earliest cases, occurring in Marcb, 
1792, the signs, he says, were very indistinct j and, on 
his proposing to operate, one of the surgeona who had 
come to assist him left the room, stating that be could not 
be a party to any operation in such circumstances. Mr. 
Crichton, however, felt satisfied that a stone was present : 
operated at once, and removed a hard one weighing six 
ounces, the patient making a good recovery. He records 
also a second case almost parallel with the foregoing. 

Other characters of the stone causing difficulty to the 
operator are, unusual form and extreme brittleneas. A 
long stone, and a thin, flat stone, are both difficult to 
remove, and require careful adjustment in the forceps, or 
the aid of the scoop, before attempting to extract. I have 
also had the opportunity of observing that such stones are 
especially difficult to seize with the Lithotrite. Large 
round tuberculated stones are also formidable, and for 
equal weights are obviously much more so than smooth 
oval atones. A stone, also, which easily crumbles into 
fragmeDts is always a source of trouble and anxiety. It 
prolongs the ojieration, makes much instrumental manipu- 
lation necessary, and the fear of leaving a fragment behind 
is always present. The scoop and the syringe as a rule 
afford the best means generally of dealing with these 
cases. The syringe should have a nozzle like that repre- 
sented at 6g. 7, page 1 8 ; a form for which we are indebted 
to Dr. Gross of America. On this account it is that 
Lithotomy, after the failure of Lithotrity, is sometimes 
associated with risk anil difficulty, and especially if the 
bladder lias proved irritable previously. Similarly, mul- 
tiple calculi are sources of some difficulty, although less so 
than are ouinerous fragment-^. Instances of two, three. 
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or four calculi are cymmon, I have seen apwarda of 
eighty in a single bladder. Examples of between one and 
two or three hundred are on record. Next to great size, 
the UDUsual situation of a calculus may be a Eource of much 
difficulty and embarrasBment. A certain proportion of 
calculi become encysted in the bladder. Not so many, 
perhaps, as the statements made by operators who have 
found difficulty in extracting calculi, and who have conse- 
quently believed them to be encysted, would lead us to 
infer. But we have the best anatomical evidence that it 
is not extremely rare for this to happen. A calculus may 
be altogetlier contained in a cyst in the bladder, a small 
])art of its surface only being exposed at the mouth of the 
cyst. I had the opportunity of watching at University- 
College Hospital an example of this, which was once, and 
once only, struck with a sound during life, although sound- 
ing was repeatedly performed. The patient remained 
during a large part of 1850 under the care of Mr. Amott ; 
at death the condition described was found, and it waa 
then obvious that the chance of strikiug such a calculus 
was exceedingly remote, and that no operation could have 
removed it,' 

But it is not uncommon, when this condition occurs, 
that fresh calculous matter is added, little by little, to the 
exposed surface, so that, in process of time, a calculus is 
formed, protruding into the bladder, in which situation it 
increases in size ; a narrow neck exists uniting the vesical 
to the encysted portion, and the whole acquires a form 
somewhat resembling that of an hour-glass. 

One of the most interesting examples on record is that 

* Verj fine uumpln at taeyate'l c&lonliu tire conUuicd id the Museum of the 
EoTil Collegs of SurjEeons. Sue pK|nntiaita Not. 2019, S03D, 2021. 
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of a man, aged fifty-one, with atone, who applied to Dr. 
Mnrray Humphrey, of Cambridge, who operated hy Lateral 
Lithotomy, removing a large one. Two years and a (quarter 
afterwarda, symptoms having recently appeared. Dr. Hum- 
phrey performed Lithotrity three times, hut this being 
unsuccessful he cut him again in the same spot. Two 
years and a half after he came again with recent symp- 
toms, and Lateral Lithotomy was again successfLilIy per- 
formed. In the next year he again complained, and Lateral 
Lithotomy was adopted a fourth time, still in the site of 
the old cicatrix, but an encysted atone was discovered, and 
after many attempts could not be extracted owing to its 
distance from the wound. In six montbs be once more 
showed himself, and this time Dr. Humphrey did the 
recto-vesical operation ; was able to reach the cyst, incised 
the sac with a hernia knife, dilated it with the tip of hia 
finger, and, with much difficulty, guided tlie forceps, ex- 
tmcting a stone the size of a walnut. Death occurred in 
two days with peritonitis. At the autopsy, the sac was 
found Just above the entrance of the right ureter; it was 
ulcerated at the lower part, and urine had found its way 
from it under the peritoneum. A second case fell to the 
lot of Dr. Humphrey, in wbicli, at the second lateral opera- 
tion, he discovered a cyst behind the prostate ; he length- 
ened his incision, applied a probe-pointed knife to the neck 
of the sac, and emptied it of softish material with the 
scoop, and a portion or two by the dressing forceps a day 
or two after ; the patient did well and continued so.* 

I exhibited at the Pathological Society, in 1861, for 
Mr. Cadge, of Norwich, a good specimen of encysted cal- 

* Beport o[ lome ouea of operation. B; Q. H. Hamphrej, U.D,, P.K.C.S., 

Surgeon lo Addenbrooke's Hospilkl, Ouubridge. Landsu, 18GS. 
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cuius. It was removed by him during life with a portion 
of the cyst adhering, like a collar to the neck, uniting the 
two portions, and the patient recovered.* Two such ca^ea 
occurred in Mr. Crichton's practice, who minutely describes 
his proceedings in the MS. notes; one case in 1842, one 
in 1844, In all three cases the stone was situated near 
the neck of the bladder, and in the two latter on the 
right side. Mr. Crichton says of each patient that be 
observed when sounding, which he rejjeated two or three 
times, the signs being rather indistinct, that the stone 
seemed always to be fixed at the right side of the bladder. 
He writes : " The bladder was cut into, and the presenting 
portion of the stone laid hold of by the forceps and 
quickly extracted, broken off at the neck : a grooved 
director was then introduced into the bladder, and in- 
sinuated between the edge of the sac and the encyEted 
portion of the stone, which, by a little perseverance, was 
so much raised from its confinement aa to allow the forceps 
to get a hold, and another portion broken off and extracted. 
This was several times repeated till the whole was brought 
away." The same proceeding was adopted in both cases ; 
and botli recovered. Veiy recently Mr, Lawson presented 
a good example of encysted calculus at the Pathological 
Society, which he had removed with the forceps aided by 
the scoop ; in this case it was partially contained in a sac, 
and no supplementary portion projectetl from it.-f 

The following is a brief account of a case which I 
operated on in May 1869 : — 

A gentleman aged seventy-four years, had suffered for some 

* Tmii. P>Ul Sac., to}. lii. p. 130. I eiliitDttd * c*ae of mj ovn alto 
(port mortem); tee tdL x'u. p. 138. 
t Tniu. Psth. Sot., vol. liii. 
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years with very painful syraptoma. I sounded him, found a 
large stone, and proposed Lithotomy, Having cut him by the 
lateral method, and extracted a rather large phosphutic stone 
and many loose ftagmenla, I then explored the bladder, and 
felt a rough surface like calcuIuB, which I ultimately was able 
just to reach with my finger, situated just behind the neck of 
the bladder, a little to patient's right side. It was quite im- 
movable, a'small calculous surface was exposed, surrounded by 
mucous membrane, and a mass of considerable size was clearly 
outside the cavity of the bladder. Placing the other index-finger 
in the rectum, I encountered a bard tumour, corresponding to 
that felt in the bladder, and movable between the fingers of 
each hand. It was evident that the mass consisted of an encysted 
calculus, as large asa walnut, andasmall portion of its surface 
only was exposed in the bladder. Upon this, large phospbatio 
crusts had formed, become detached, and produced calculi in 
the interior. I made some attempts to remove the encysted 
stone, but ineffectually, for it was too deeply embedded to be 
displaced, except by unjustifiable violence, and I was com- 
pelled to be content with emptying the cavity of the bladder. 

The patient did very well for a few weeks. His condition 
was explained to himself and bis friends, and I declined to 
recommend any farther operation, having satisfied myself at 
the first, that it was impossible to do more. He was aged and 
feeble, and sank in about a month. At the autopsy the con- 
dition described was discovered, and I possess now the soft 
parts, showing the sac filled by a uric acid stone of the size 
described. No doubt, this is one of the few examples which I 
have had the opportunity of observing, of a stone becoming 
deposited in a sacculus in the bladder, where it has remained, 
inoreaaing in size by constant deposit, until it completely fills 
the cavity. 

The rarity of such occurrences is, however, demonstrated 
&om the fact that few operators meet with more than one 
or two cases in a lifetime, Desehamps and Brodie each 
record but one ca.se. 



Sometimes a little embarrassment is occasioned to the 
surgeon hy his discovery that the calculus is more super- 
ficially placed in the perineum than he expected ; on hia 
encountering it, in fact, before arriving at the bladder. A 
vesical calculus may be found occupying partly the bladder 
and partly the prostatic urethra ; or two or more inde- 
pendent calculi, locked together, may be thus placed. It 
is necessary, of course, to remove that which first presents, 
after which there is usually not much difficulty in entering 
the bladder, and extracting the rest. Mr. Fergusson ex- 
hibited an example of this kind at the Pathological Society. 
Examples exist also in the Museum of the Royid College 
of Surgeons, in preparations Nos. 202G, 2027, and 2039. 
A large stone may even escape from the cavity of the 
bladder into the sac of an abscess in its walls, which has 
recently burst : a very remarkable example of this rare 
condition is seen, No. 2029. 

Spasmodic contraction of the bladder, rendering the 
removal of the stone difficult, is described by some high 
authorities. It is regarded as something distinct from the 
condition which is present when the bladder has been 
merely emptied of urine, and therefore somewhat closely 
surrounds the stone. South, Brodie, and Gross speak of 
it, the two former reeorduig cases in which it has been met 
with. Great care in the efforts made to extract, avoiding 
violence either with the scoop or forceps, and even waiting 
a little, are necessary in such cases. True spasmodio 
contraction of this kind is probably extremely rare, and 
when present it is not unlikely that chloi-oform may ovei^ 
come it. When tlie bladder has become preternaturally small, 
and ite coats are habitually applied closely to n large stone, 
there is sometimes great difficulty in removing it. The 
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forceps must be manipukted wilb great care, aod an addi- 
tional liold with a well-curved scoop passed betwecD the 
bladder and the stone, and bejond the latter, aids rnaterially 
in dislodging it. 

Sometinies the stone is lodged in the upper part of the 
bladder behind the pubic symphysis. Possibly this may 
be due Hometimes to the spasmodic contraction just alluded 
to, but more generally, I believe, its position there is to be 
attributed to peculiarity in the form of the viscus, caused 
by hypertrophic thickening of the coats. The stone is 
habitually lodged there, and the vesical walls become thick- 
ened, partly by the process referred to, and in part from 
inflammatory deposit into their structure, impairing their 
power to dilate or contract." Here pressure above the 
pubes, firmly maintained by an assistant, will enable the 
operator to dislodge the stone. 

It is not very uncommon to hear of operations for the 
removal of calculus, in which it is said that the stone was 
adherent to the bladder. But it is quite certain tliat 
evidence resting solely on the sensations of the operator 
while in the act of removing the stone cannot be regarded 
as of much weight, since many conditions may occasion 
difficulty in its removal, erroneously su^esting to the mind 
the existence of some organic connection between the 
bladder and the foreign body. It may be said that a kind 
of organic connection between the inner coat of the 
bladder and a stone has been observed in the subject, but 
tlie phenomenon is excessively rare, A few trustworthy 

* Excellent ex&mplea of thie condition mnj be uen in tbe Muuom of Ui« Rojal 
Calleftt of Snr^nai. The preporatian No. 201Q, for eiomple, ii tbil of k bladder 
dmded into tui upper mnd lower caritj bj a partial contrition io tbe middle ; 
tlie upper portion wBs filled by ■ calcnlni, -wbich it vonld bata been neit to 
impDffiible to extract hj Perinul Lithotomy. 
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examples are appended in a note below, two of them have 
been examined by myself.' 

The mucous membrane of tlie bladder is, although w 
rarely, found to be coated with a layer of adhering calcu- 
lous matter, and this is one of the forma of "adherent 
calculus " that anatomical researches have produced. In 
the Museum of the Royal College of Surgeons is the pre- ^ 
paration of a bladder (No. 2024), the raucous raembrane 
of wliich is studded with small calculi, partially embedded 
in rainute Bacculi, but between the calculi the mucous 
membrane is covered with a thin layer of calculous 
material ; at least half the inner surface is thus coated. 
This condition would be a very embarrassing one in any ' 
operation. No. 2025 exhibits a similar appearance, only 
much less marked in degree. In No. 2023, the prostate 
bas an enlarged median lobe, which is similarly coated ; 
several small sacculated stones co-exist. The following case 
occurred to Mr. Wormald at St. Bartholomew's Hospital. 
A lad aged 19, was admitted with symptoms of stone. , 
When sounded, calculous matter was felt with the end of | 
the sound in every direction. The circumstances of the 
patient were regarded as unfavourable to operation, and 
he died in a few weeks. At the po.st-mortem examina- 



* A cue mot with in tha duKctiiig-TOOni of tlie Middleuz HoapitaL A n 
iffiA 60 jears b&d lhre« caJcnli in bis bl&diler, tiro being ulliereat ; iibrn of 
■abmucons tinne being iacarporated «itb tha calcareana gubetsnoe. Tbsf wen 
orefnllf dinected bj Mr. Nunn. See Itnn*. of tbe Psith. Sou,. toL tL page 
260. 

A BEDitlleiciilcuJDa, umiUrlj adbering, wiu found at the MiddleteiHoapitalfaj 
Dr. Vandcr Bfl, Is the bodj of a wotoBn ngad SO. Tnuib. o( thu Path. Sac, 
»ol. ii. p. 298. 

A TciT ls>^ caloolna waa foaQil adbering to the upper put cf tbe bladder bj 
Mr. M. Benrj, at an operation tor LitboCom;. The atone vaa carefoiij euuDined 
•fterwarda, nod a lajer of clooelf ailhciing mcmbraiie of recent formntion vaa 
loDnd attaohni to one of JW emls. liUn, p. Si'i. 
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tion a thick crust of concretion concealed the entire 
mucous membrane of tlie bladder, and could be peeled off 
flakes. The kidneys were the seat of tubercular 
' deposit.* 

There are several accidental circumstances occasionally 
[ met with in Lithotomy, which, not exposing tlie patient's 
' life to risk, cannot be comprised in a discussion on the diffi- 
culties and dangers of the operation ; but which are, never- 
theless, productive of great annoyance, and even of 
misery, to those who are, unfortunately, the subjects of 
them. These will be enumerated here as accidents con- ' 
' current and consecutive. 

Taking them in the order of their occurrence : — 
1 . The first accident which may be met with is that of 
wounding the rectum. It may occur if the incision is 
placed too low down in the region, as only just above the 
anus, especially if the knife is entered close to the raphfe, 
from which, in this situation, it ought to be from three to 
four eighths of an inch distant. Otherwise it will not 
happen, if the knife be held with a. moderate degree of 
obliquity, and proper care be taken to guard the position 
with the left hand, unless the bowel is unusuaJly capacious, 
as in some elderly subjects ; or is distended with fceces, as 
I may happen when the preliminary purge or enema has not 
' acted before the patient is placed on the table. The 
accident may take place in the Srst, or in the second 
incision, or while withdrawing the knife, if the operator en- 
larges the opening in that act. In any case, however, when 
au incision into the bowel has been made, and it is only 
^ small, no notice need be taken of it ; if it is considerable, 
[ most authorities have advised that the opening should be 
* TLU ou« wu recorded in Hed. Times, Nor IS, 1869, 
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freely enki^ed through the margin of the bowel and 
Bpbincter. But the neceaaity for this proceeding is by no 
means proved. Probably, the beat method is to leave the 
parts untouched, and to reserve division of the sphincter 
until the necessity of it appears from the non-cicatrization 
of the wound, as such cases have been known to recover 
soundly when not interfered with.* At worst, usually, 
a small urethro-rectol fistula remains, which may be much 
diminished, or even wholly obliterated, by the introduction 
of a wire heated by the galvanic current, the bladder 
being first emptied and a vaginal duckbill speculum 
placed In the rectum. 

2. The removal of a portion of the prostate gland by 
laceration, or otherwise, is not a very uncommon accident 
with elderly patients. It may occur in two very diSerent 
ways : first, it sometimes, but rarely, happens that the 
section of the prostate divides, or exposes freely, one of 
those small rounded tumours which so frequently exist 
embedded in the substance of the organ, especially in 
elderly patients ; under which circumstances the tumour 
becomes very easily enucleated. Secondly, when an out- 
growth, more or less projecting or pedunculated, exists at 
the neck of the bladder, springing from the prostate into 
the vesical cavity, it is apt to be caught between the blades 
of the foroeps when seizing the stone, and to be torn off 
in the act of removing it. I have myself witnessed this 
aoddent three times, and twice have removed such a 

* Hr. South lUU* Ibit ha hu Ken onlj two casea of trounil in the leelaiD, 

Ih of which hulled veil withont anj ini'ieinu, — Cheljue' Surgerj, vol. ij. 

■ p. SOS, Lond., 1847- SamD«l Cooper taya he saw it " in three or four eue^ bat 

BO Beriotia cooseiiuBDCes vere the result." — Surg. Diet, 7th ed., p. 936. llr. 

Ke; only once vitDened tliia Mcident, ttad no bad result occurred. Dr, QrOM 

gi««* t. decided opinion ogsinit interference.— Drinu] Organs, 2nd ed., p. G80. 
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tumour myeelf, and in no one of the casea did it appear to 
endanger life.* Dr. Keith informa me that he has met 
with it nine or ten tJtues, and be is not aware that 
material injury resulted in any instance. Mr. Key made 
a similar observation.-f- Civiide states that he has fre- 
quently removed them thus.J Nevertheless, it appears to 
have flometimea prolonged the recovery by retarding the 
healing of the wound. On the other hand, the patient 
has been known to pass urine more freely than before, but 
■whether this has been due entirely to the removal of the 
stone, or whether in part also to the lotis of an obstruction, 
it is not possible to decide. However, there can be no 
doubt that the accidental removal of these growths 
should be avoided, and with this object the left index- 
finger, when exploring the bladder, and subsequently when 
acting as guide to the forceps, or adjusting the position of 
the stone, should ascertain also, if possible, the presence of 
prostatic growth, and guard it from inclusion or laceration, 
when the operator is dealing with a patient of advanced 
age. If, when such a growth exists, he determines to get 
rid of it, as is sometimes done, it is better to do so with 
probe-pointed scissors than by tearing it off, or even than 
by excising it with the scalpel. 

3. It is sometimes discovered within a few days after 
the operation, that one or more calculi, or fragments of 
calculus, remain unextracted. This is a serious accident and 
ought very rarely to happen, although, from unavoidable cir- 

* I bkd tbe opportiinily of eibibiling (or mj friend Mr. Cadgo, of Norwich, 
mt Ibe Patbologiol Society of London, three tuuioors of tbU kind, weighing fire 
■ornplea, removed Erom a patient the aubjeet of too large Btonna, «bo recorered. 
— pKth. TiBni., vol. liii. p. 156. 

t "Beuiarki on tbs lAtettl Op«ratioD of Litliotomj." — Quy'a Hoapit»l 
I BeporlB, 1837, p. 23. 

t U Uthotiitie et 1> TuUe. Fuu, 1870, p, i55. 
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CUDistaiices, it may occur to the most experienced operators. 
The coarse to be adopted must depend, in aoroe measure, on 
the condition of the patient. When only small fragments 
are present, they will frequently pass spontaneously by 
the wound. If otherwise, and the patient is in course of 
recovery, and his prospects are good, the first step is 
to ascertain precisely the size of the fragment or calculus 
remaning. This may be done by a lithotrite, or men- 
auring sound, passed through the urethra. If the calculus 
is found to be one of medium, or inclining to large size, it 
■will probably be wise to place the patient again on tiie 
table, dilate the wound, and remove the foreign body with 
the forceps : if inclining to small size, it may be crushed 
through the urethra, On the other band, if the patient 
IB not in a promising condition, he must be left for the 
present, unless tlie presence of the calculus is manifestly 
occasioning so much distress as to render it probable 
(hat his improvement may be rather facilitated than 
diminished by interference for its removal. Calculous in- 
crustation, alwa>-B phosphatic, and coating the wound after 
lithotomy, is sometimes very troublesome. It occurs be- 
tween the seventh and fourteenth day after, or thereabout. 
When slight, a few hip-baths, or washing with warm or 
acidulated water, will remove it. Once or twice I have found 
it so thick and so estenstvely deposited, as to be obliged 
to remove it by the forceps. In one case only it coated 
the whole track of the wound, from the perineum to the 
neck of the bladder, and from the internal extremity & 
small calculus was formed ui the bladder itself, and 
crushed by me before the end of the fourth week. Tho 
wound was some months in healing, but did so at last» 
and the patient is at this moment in excellent health. 
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4, Seeondarj hsemorrhage. Hsemorrliage occurring at» 
or immediately after, the operatioD, is an accident liable to 
occasion considerable hazard ; it has, therefore, been con- 
sidered in describing the steps of Lateral Lithotomy (see 
pages 43—7)- But it is sometimes secondary, taking 
place at a period of seveff'to ten, or even SAeen days after 
the event, and then it must be regarded as an accident 
which no foreaigbt could have preveiiteil. Four cases have 
occurred in my own practice, in two witli a fatal result, 
and in circumstances whicb, bad it not happened, there 
vies every reason to expect a successful issue to the case. 
One will be found in the appendix : Cases of Medio- 
bikteral Lithotomy, No. 8. The other occurred in a 
gentleman aged 55, quite suddenly and unexpectfldly, on 
the twelftb day after a lateral operation. 

The remedies must depend on tlie character and con- 
tinuance of the flow. If controllable by the ligature, uo 
means is so safe and certain ; but at this stage sucb a 
result is not to be expected, since the external wound has 
generally by this time become small. The finger should be 
introduced, to ascertain whether by pressure with its point 
the source of bleeding can be stopped ; if so, a piece of 
lint attached to a probe, or stick, and dipped in a solution 
I of the perchloride of iron sliould be applied to the spot. 
Sometimes the actual cautery has been found effectual. At 
the same time local cold applications should be made to the 
perineum and adjacent region. Mr. South records several 
of these cases in which pressure with the finger on the 
pudic artery for several hours was necessary in order to 
Bave life. 

5. Occasionally the wound which follows the operation 
beab very slowly, and results in the persistence of a 
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fistulous track from tbe prostatic urethra to the perineam. 
This is an exceptional, yet not a very uncommon, occnr- 
rence. Most operators number in their experience a certain 
small proportion of such cases. Tiie fistulous opening 
depends sometimes on the deposit of phosphatic matter on 
the raw surfaces of the wound fr^m the urine ; a condition 
already referred to. The deposit may become permanent 
at the upjjer extremity of the passage ; in other words, 
may form a calculus there, which, until removed, will 
assuredly maintain the patency of the fistula. If, then, 
we have ascertained that no such foreign matter exists in 
the track, the whole internal surface of the fistula should 
be lightly touched with tbe actual cautery in tbe form of 
a heated wire, or with tbe galvanic cautery, or with a 
probe coated with nitrate of silver. After this the patient, 
having previously learned to do it with facility, should 
withdraw all his water on every occasion for three or four 
weeks by catheter, provided he can accomplish it easily, so 
as to prevent any flow through the fistulous channel. By 
a perseverance in this plan success may be obtwned in 
several, perhaps in most, cases. It has been recommended 
to allow a catheter to remain in the urethra and bladder 
for some days, with the view of withdrawing all the urine 
in this manner. But this mode of treatment is not 
successful Urine soon trickles by the side of the instru- 
ment and 80 enters the fistula ; and the urethra itself 
becomes irritated, and much puralent discharge is secreted 
from its mucous membrane, conditions very unfavourable to 
the healing of any fistula. On these grounds, and bom 
the observation of its eflect in numerous cases of urethral 
fistula, I very much prefer the employment of the catheter 
by the patient on each occasion of his requiring to pass 
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water. There are atiU a few cases met with, which it 
must be confessed appear to be wholly intractable, and 
theee for the most part probably owe their chaiTicter to the 
existence of disease in tlie prostate gland. 

6. A result of the lateral oi>eration, which very seldom 
occurS] is sesual impotence. This condition has been attri- 
buted to the division of the seminal duct which lies nearest 
to the line of incision. There is good reason, I think, to 
doubt the correctness of this supposition. First, the line 
of incision ought never to intersect the duct even on the 
aide operated on ; the knife must be carried almost 
verucaJly downward in order to endanger it ; indeed, if it 
be employed with even a leas degree of obliquity than has 
been previously advised, the vessel will still be safe. 
Secondly, the duct of the other side must in any case 
remain intact, for it is difficult to conceive the possibility 
of an operator dividing both ; and if one is left uninjured 
it will be superfluous to state that sexual impotence fol- 
lowing the operation ia not the result of the surgeon's knife. 
The real cause of this happily exceedingly rare sequence 
to the operation is rather to be sought in some morbid 
change affecting both the seminal ducts, and which may be 
produced by the lesion of Lithotomy as it now and then 
f is by other lesions. When prostatitis has terminated in 
' ehronic prostatic abscess (I do not refer to periprostatic, so 
often mistaken for it), and this has involved in destruction 
all, or nearly all, the structure of the gland, the duets some- 
times become obliterated or sealed by plastic effusion, and 
I loss of sexual function results. The vesiculie seminales 
I may then be found exhibiting the same condition, having 
become the seat of abscess, their structures being injured 
or atrophied. This condition I have seen, not only fol- 
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lowing abscess, but alao aa the result of tubercle in the 
prostate and vesiculEe. When, therefore, loss of virile 
power foJJowB Lateral Lithotomy, I believe it la generally * 
due either to sloughing from violence, or to inflammatory 
action in and around the ducts and vcsiculEe seminales, 
destroying the function of these organs as conduits for 
spermatic fluid ; and not to the mechanical division of \ 
one or both of them by the knife. The fact is 
extremely difficult one to verify : long-continued and 
patient watchfulness for the opportunity of dissecting cases 
can alone determine precisely the actual lesion which has 
destroyed the function in question. 

7. Incontinence of urine occasionally follows the opera- 
tion. It occurs more frequently in patienta below the age 
of puberty than in adults. Apart from those rare instances 
of extremely liirge stone in which the neck of the bladder 
has been extensively damaged, no very clear explanation of 
the cause can be afforded, although speculative statements 
respecting it have been frequently made. Nor, perhaps, 
is it possible to offer any therapeutical considerations rela< 
tive to it, differing from those wliicb are available for 
incontinence occurring in ordinary cases, the numerous and 
varied modes of dealing with which need not be recapitu- 
lated here ; the following fact, however, is worth notice : — 
A very successful case of Lateral Lithotomy for large 
stone, which I performed in 18()9, was followed by this 
unpleasant consequence for many months. The patient 
was otherwise in perfect health. Scarcely venturing to 
hope for good result, I cauterized the neck of the bladder 
in the summer of the present year, 1870, since which 
there has been almost no incontinence. The effect was as 
complete as it was unexpected. 
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8. A very unfortuaate accident remainB to be noticetl, 
which ia occasionally, but by no means frequently, en- 
countered : viz. inability to discover any stone in the 
bladder when the operation has been performed. 

In the first place, the stone may not be found because it 
is so small aa to be washed out with the first gush of 
urine from the bladder. I have seen Lithotomy performed 
for a stone no larger than an apple-pip, and no small 
embarrassment arising in consequence of the occurrence 
named. It has happened, not very unfrequently, that 
after a long and fruitless search in the bladder, a very 
small concretion has been found on the floor, or in the 
receptacle placed to receive the blood and urine, or era- 
bedded in a clot, or even adhering to some part of the 
operator's dress. But this ought not to happen, raajnly 
because cases in which the calculus is so minute should 
not be subjected, aa a rule, to Lithotomy at all. We shall 
Bee hereafter in the final application, in Chapter XIV., how- 
necessary it is, before performing any operation, to ascertain 
the size of the stone, that we may select an operation 
which is adapted to it. 

Again, an operation may prove fruitless because the 
stone is fixed in a cyst of the bladder, and cannot be 
detached from its place. This ia very rare ; because if the 
presence of a stone can clearly be verified by means of the 
sound, it is generally sufficiently free in the bladder, 
although it may be partially encysted, to be removed by 
ne means. See the management of encysted calculi at 
I page 118. More rarely still are the following conditions ■ 
I met with, A bladder is sacculated, and one of its sacs 
is lot^, and communicates by a considerable opening with 
the original cavity. The latter state is rare, such openinga 
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Ijeing almost always small. But the patient is also the 
subject of calculus. The stone is usually in the bladder 
proiier, where it is readily struck by the sound, but occa- 
sionally escapes into the sac, wliere there is no possibility 
of reacliing it. Here, as in the preceding case, if its 
presence cannot be made out satisfactorily with the sound 
at the time of operation no incision sliould be made.* 
Lastly, no stone may be found at the operation, because 
none has ever existed. The surgeon may have repeatedly 
sounded his patient, may have satisfied himself and others 
that he is the subject of calculus, and yet no atone what- 
ever may have been present. Thus, the existence of a 
polypoid tumour in the bladder, probably with some cal- 
culoiis deposit adhering to its surface, has deceived the 
surgeon. Such a case was many years ago cut for stone ; 
the preparation is now in the Uuseum of St. Thomas's 
Hospital.-j- 

Again, it has happened that a rugose and hardened 
condition of the muscular fibres of a hypertrophied bladder 
has misled the surgeon, when sounding, into the belief that 
he has struck a stone. Still, nothing like the clear and 
ringing sound of a calculus can be elicited from such a 
source. The bony walls of the pelvis particularly, accord- 
ing to some authorities, may furnish similarly erroneous 
impressions to the operator. But in both these circum- 
stances, the tactile impression and the audible sound are 
dull and heavy, not so clear and defined as the metallic 



* It nift; be tt <rell tn n; that there it > maten&l dutinction betveen the 
Unna "cjst'anJ "sac" u used hare. Bj cjri I means cnvitj in the w»Ui s( 
the blulder, fitting M, aad erobracuig olosely, tha itone whicb ii olwayi lodgsd 
ID it: bj lac, one of those large diUlatioiiB of oue or more of the vesical coftla, 
found iDiIependentt; of (tone, but in «hirh one may somelimea be lojged. 

t Soutb'i Cbeliui, voL ji. p. 551, 
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click of a stone. Yet the iact exists that highly expe- 
rieDced and able surgeons have been misled by one or other 
of these cauBes.* Few have the courage and the honour to 
enlighten their brethren by publication of the case after an 
experience of this kind. Mr. Paget, of Leicester, has very 
recently oflfered a noble exception to this remark, in furnish- 
ing the particulars of an instance in which he operated with- 
out discovering stone. In his case, that of a child, the 
click, although heard by several, was not satisfactorily dis- 
tinct on any of the occasions of sounding which had taken 
place, while the symptoms were exceedingly severe. The 
operator, however, desired to relieve the sufferer if it were 
possible, hoping that a partially encysted stone might be 
the cause. Death occurred after two days, and at the 
post-mortem examination no calculous matter was found 
in the bladder, but the ureters were enormously dilated. 
On repeating the act of sounding, the click was repro- 
duced, and it was discovered to be due to the point of the 
sound impinging upon the iliac portion of the brim of the 
pelvis, the edge of which was unusually thin and sharp. -j- 
This case, in some measure, confirms the opinion of Mr, 
Gutteridge, of Birmingham, who had, with a like admi- 
rable candour, previously published the fact that he bad 
" operated in three cases, wherein the most confident assur- 
ance the sense of touch was capable of giving was had 
respecting the existence of a stone," and had, neverthe- 
less, found none. The patients lived, but by subserjuent 
inquiry and experiment on the dead body, Mr. Gutteridge 
came to the couclusion that the deception is due to the 



* Cheidden, Boux, Dopajtren, and Croaw bate opcnU'il aad CiiiJiHl la &ud 
tbs Etone. 

t BritubBtcd Joonia], Dec, !J, 1801. 
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sound BtrikiDg some part of " the bony fabric of the pelvis 
itself ; " and lie defines the precise spot to be the spine of 
the ischium, a part rarely touched, except when, the sus- 
pected Btoue not being at first found, a prolonged and 
extended search is made ; and he adds, " the sound or staff 
being brought to the ischiatic i"ing, on either the right 
or the left side, and kept pressed there, will procure a 
sensation like that caused by touching a large rough 



After experience and statements like these it may appear 
somewhat hardy to say that I am unwilling to relinquish 
my belief in the possibility of distinguishing between the 
click of a stone, and a sound produced in the manner 
described. I have repeated the experiment on the dead 
body several times, and I am quite unable to elidt a note, 
or to peix^ive a resistance by striking the sound a^insb 
any portion of the bony walls of the pelvis, which is at all 
comparable with the results obtained by striking any kind 
of vesical calculus I have ever encountered in the bladder. 
The question is one of great interest, and ia well worthy 
of further examination. Undoubtedly a certain very 
small number of patients who are not the subjecto of 
calculus, have been submitted to t)ie incisions of Litho- 
tomy, under the impression that they were so. But I 
believe tliat this happens less frequently now than in 
former times. As the art of diagnosis becomes more culti* 
vated, and the means of exercising it are improved, the 
number of these cases will be diminished. With our pre- 
sent means and knowledge, I venture to believe the mistake 
ought not to occur, 

• A Memoir on the aubject, iiublishwl by Mr. Calleridg*. Sept. 1880. 
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My own Inquiry, embracing 1827 Cases. — Complete Analyses of them. — AjSbrds 
a Tme Besnlt of Lateral Method before Lithotrity was general. — Results now 
will be wholly different. — Will Vary according to the Proportion of Patients 
selected for each Operation. — Results of other Forms of Lithotomy. 

An inquiry into the results of Lithotomy, will in the future 
be a different pursuit from that which it has been in the 
past, and will yield different conclusions from those which 
have hitherto been attained by it. It is a much less easy 
and less simple thing to estimate its real capabilities now than 
formerly ; for when the Lateral Operation alone was appUed 
to all the patients with stone, its results were calculable by 
enumerating the casas, their ages, and the ultimate fact, 
whether recovery or death. 

Several years ago I made a laborious and extended 
inquiry relative to that operation in this country ; and it 
is a matter of no little satisfaction that the matter was 
accomplished then, as the opportunity will probably never 
recur. The crushing operation has been found too success- 
ful for a return to Lateral Lithotomy as the invariable and 
only resource for calculous patients, as it was in old time. 
Before Lithotrity had become at all general in Great 
Britain, I had the means of ascertaining the capabilities of 
Cheselden's method, in those districts where it was still 
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the invariable practice ; and I think I am entitled to say, 
by adopting a more rigid system of inquiry than had 
ever been pursued before, I obtained nearly 2,000 cases of 
perfectly authenticated examplea in the following maimer, 
rejecting a large number of available data, because they 
were unaccompanied by all the facts which I considered 
necessary, or had occurred in circumstances which appeared 
to impair their value as evidence. 

I required the whole of the hospital experience of a 
district, a written note of every patient, including his age 
and the result of the operation, and during a long term 
of years, correspondiDg with which the Lateral Operation 
alone should have been employed. On account of imperfect 
records, many hundreds of cases were rejected, since well 
ascertained facts alone could be serviceable. Thus, also, in 
many reports which I received, the operators selected their 
best cases for Lithotrity, others for the Median Operation ; 
on this account I did not include Mr. Teale's valuable and 
well-known experience. Others again, and this will apply 
also to the gentleman just named, were men of so great 
celebrity in their districts, that the worst and oldest 
examples of the comiilaint were attracted from afar, and 
contributed to make such an experience by no means a 
fair and average product of the neighbourhood. I was 
therefore compelled to exclude Mr. Crichton's long and 
valuable list in my possession, because it contained a most 
unusual proportion of aged patients. But the most con- 
siderable sacrifice of this kind which I have made is the 
exclusion of Dr. Keith's large and admirable experience, 
and on the same ground. 

Tlie experience of the Glasgow Infirmary, numbering 
152 caries, is not employed in this department of the in- 
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quiry, because a large proportion bad been operated on by 
the method of Dr. Buchanan. So, also, that of the Bristol 
Boyal Infirmary, kindly afforded me by Mr. Pritchard, 
simply because it was not possible to ascertain correctly the 
ages of all the patients submitted to operation. The s^iroe 
remark applies to Home of the metropolitan hospitals, to 
which access has been kindly afforded. 

Such care is essentially necessary in order to obtain 
valid numerical renults. My table, then, is composed as 
follows : — 

Tlje experience of the Norfolk and Norwich Hospital, 
including the 669 cases published by Mr. Crosse, in his 
well-known and valuable work, and 124> more cases 
immediately following these, during a subsequent period, 
and not interfered with by other modes of practice. 
For these I am indebted to my fiiend, Mr. Cadge, of 
Norwich. 

The records of the Radcliffe Infirmary, Oxford, ap to 
the present time, for which I am indebted to Mr. E. L. 
Hussey, of Oxford. The entire experience of University 
College Hospital, London, from an early date until very 
recently, for which my best thanks are due to each and all 
of my esteemed colleagues. 

A detailed account of all the cases met with at the Leices- 
ter Infirmary, obtained for me by my friend Mr. Thomas 
Paget. The experience of the Leeds Infirmary, for which 
I was indebted to my friend, the late Mr. Nunneley. That 
of the Birmingham General Hospital for the last ten years, 
kindly placed at my disposal by Mr. O. Pemberton, The 
records of Guy's Hospital, carefiilly prepared by Mr. 
Thomaa Bryant, who most readily permitted me to make 
any use whatever of them. The experience of the sui-geons 
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of Saint Thomae's Hospital, for which my thanks are due to 
Mr. Solly, Mr. Le Gros Clark, and for valuable aid in 
my inquiries to ray friend Dr. Bristowe.* 

I am also a debtor for much kindness and pains to Dr. 
George Murray Humphry, of Cambridge, in affording me 
the experience at Addenbrooke's Hospital ; an additional 
number of 183, including 13 deaths, a result which is bo 
much better than iiny other, viz. one in 1 3 cases, that I 
am compelled to mention and register it separately as well 
aa collectively. Once for all, let me say that, respecting 
every one of these cases, I have received, and now possess, 
exact particulars in writing from the most competent per^ 
son to furnish it : those cases only excepted which have 
been referred to as already published by Crosse and South, 

The sum total, with Cambridge, in 1 827 cases of Lateral 
Lithotomy, including 229 deaths, or one in 7!>77, almost 
exactly one in 8. Without Cambridge it is lG4-t cases, 
with 216 deaths, or one in 7"62, in round numbers 7-J. 

The separate resulta are as follows : — 



Norwioll (Croase) . 



Birtniogbam . . 
Qd^'i Hofpitnl 
Si. ThomBa'a Jo. . 
Uni?enu(; ColL do. 



eSQ csufi, vHh 91 deaths, fcbOD 



L rje. 



It must be remembered that these ratios of death alone 



* A portion of tli« St. Thomiu'g cwei in the mare recei 
nil pitrlicaLan were prcoent^ beloDging lo the WGll-knan 
Mr, 8«uth, in hii editioD of Cbeliag' Surger;, tol. li. p. 6 
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furnish no certain index of the success whicli has followed 
the operation at different institutions. Before all things, 
indeed, it is necessary to know also the relative projwr- 
tions of young and aged patients included in the number, 
since the rate of mortality differs so greatly at the diffe- 
rent extremes of life, an element so constantly loat sight of 
in discussing the mortality following Lithotomy. Talking 
the whole number of 1827 cases, no less than half of 
them occurred in patients under the age of thirteen years. 
Applying this rule to any of the separate reports, we have 
an easy and tolerably accurate mode of testing the relative 
proportions in question. In metropolitan hospitals, to 
which many patients from the country are sent up, these 
being almost always adults, the proportion of aged |)atients 
is larger than that in the provincial hospitals. Tbus in the 
records of University College Hospital, instead of half the 
number of patients being l>elow thirteen years, those below 
that age formed only two-fiftha of the total, from tlie un- 
usually large proportion of elderly cases. In the Norwich 
Hospital the proportion of adults is also larger than the 
average, while that of Cambridge has a little more than 
the common proportion of children. The metropolitan 
hospital of Guy's has, however, also an unusually large 
proportion of young cases. 

But for any such inquiry it is necessary to deal with 
the question of age much more carefully and minutely. 
We have to examine the proportion of fiital cases after the 
lateral oijeration as occurring at sev&iul different periods 
of life. And I have dealt with this subject in a manner 
somewhat differing from tliat usually pursued. Thus it 
was soon obvious, in studying my figures, that little was to 
, be gained by adopting the usual method of olaasifying the 
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results of operation during periods of life artificially fixed, 
as from 1 to 1 years, 1 to 20, 20 to 30, and eo on, the 
product of which is extremely deceptive. It was necessary 
to examine every year 9ej>ara.tely, then to group the years, 
and to observe what natural indications the facts presented. 
The following plan, after many trials, appeared to me best 
adapted to afibrd the simplest and truest aspect of the sub- 
ject at a single glance. 



Doriog the jeora 
1 to 5. 
inclnuve. 



inclDaive. 
SO to3^ 
iaclnnTB. 



Cum. DeathB. 

473, milading 33, or 



liDllici 



]fl, nbout 1 in 23) 



In studying this table, we see what Lateral Lithotomy 
is capable of effecting at various ages. At the earliest 
ages — the fii-st year only excepted — one death occura in 
about fourteen cases, the rate of mortality falling to one 
only in twenty-three cases between six and eleven years. 
As we pass from twelve to sixteen years, the death-rate 
rises, for during the period when puberty is declaring itself 
as sexual activity becomes developed, we find the increased 
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susceptibilities thus aroused, raising the mortality to one 
in nine and a half; and, from thence to the twentieth yeiir, 
, to one in seven cuaes. It improves bub slightly up to the 
thirtieth year, being until then about one in eight cases. 
As manhood becomes established and the strength increases, 
the death-rate diminishes to one in ten and a half between 
the thirtieth and the thirty-eighth year. But during the 
succeeding ten years, organic morbid changes beginning to 
set in, and the influence of continued depraved habits to 
tell on the constitution, the rate rises to one in six. These 
causes become more active, and at the same time the 
powers of life diminish, as age progresses from fifty to 
seventy years, the rate rising to one in four and three- 
quarters between forty-eight and fifty-eight, and gradually 
to one in three and three-quarters between fifty-eight and 
seventy, and finally to one in little more than three between 
seventy and eighty. 

Now let us revert to the two great groups, separated 
from each other by the event of puberty. The great group 
of infancy and boyhood, ceasing as adolescence begins, say 
at sixteen years, and comprising more than half the entire 
number, were operated on \rith a mortality of one in 15J 
cases. Subtracting all these, we shall now learn its pro- 
duct in relation to adults. Regarding this great group as 
composed of all agp^ above 16 years, and it matters little 
to the result whether we commence at that age or at 20 
years, we find just 800 individuals left. Among these 
were 161 deaths, giving a mean of rather more than one 
death to every 5 cases. This, indeed, there can be no 
question, is a good average result of the operation as 
applied to average adult males only, eliminating the dis- 
turbing influence of the large number of cases under 
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puberty ; and it may be said liere tbat tliis is the total to 
whicli the results of Litliotrity are to be brought, for pur- 
poses of comparison, aince tbat operation is applicable to 
adults alone. 

I have already said that we can no longer ezamioe 
Lithotomy under the conditions of the past. At the 
present time, almost all the cases of small stone, and those 
occurring among the healthy patients, at all events, are 
sulimitted to Lithotrity, For some past time, and in the 
future, Lithotomy in adults must be regarded as an opera- 
tion almost exclusively applicable to unusually large stones, 
and often to patients in bad health. Instead of looking 
for one death in four or five cases, which I liave shown to 
be a good result among average adults, we shall find a 
much larger projjortion of fatal consequencea This again 
■will be modified by the habit of the operator, in selecting 
patients for the two methods. If he divides his cases 
pretty equally between the two operations, Lithotomy and 
Lithotrity, he will have a much smaller proportion of 
deaths from Lithotomy, than if he applies the crushing 
operation to four cases out of five. If he takes this latter 
proportion, he will have made Lithotrity responsible for 
some difficult and unhealthy cases, but four out of five 
will have escaped the knife. His Lithotomy will in this 
case be performed on selected bad cases, and the mortality 
will nece.ssariJy be high. His Lithotrity will have a 
higher death rate jm- cent., but the very strong probability 
is that there will be a smaller percentage of deaths on 
the Bum total of his stone cases. Thus it is clear that 
the mode of selecting, and the ratio of apportioning, pa- 
tiente for the two operations, must be known before the 
results can l>e exactly judged. Some important facts 
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relative to this question were supplied by Sir William 
Ferguason's valuable lectures at the Royal College of 
Surgeons in 1865, embodying, as they did, his entire 
practicv in Lithotomy and Lithotrity up to that date. In 
all ways he had treated 271 cases of stone, of which 52 
were children. Subtracting these. Sir William gives his 
experience on 219 adults. They were equally divided 
between the cutting and the crushing operation, that is, 
110 by Lithotomy, and 109 by Lithotrity. Of the 110 
adult lithotomies, 33 died, or one death in every 3J ca-ies. 
Of the 109 adult lithotrities, 12 died, or one death in 
every 9 cases. No doubt Sir William would now select 
a larger proportion for Lithotrity, as these figures include 
his early cases, before that operation was so much in vogue, 
and when almost all were submitted to the knife. 

So also with Dr. Keith of Aberdeen, who most kindly 
placed at my dlsposa complete notes of all his cases up to 
1863, 300 in number, the product of the previous twenty- 
five years of practice. His cases of Lithotomy much more 
than equal in number those of Lithotrity, and exhibit, 
therefore, fewer deaths per cent., the cream only being re- 
served for Lithotrity. Of these, 24 cases were those of 
women and children, leaving 276 adult males. Of 160 
adult lithotomies, 38 died, or one death in every 4^ cases. 
His lithotrities in adults were 116 in number, with 7 
deaths, or one death in every 16^ cases. As is the case 
with all surgeons of large reputation, these lists include a 
considerable proportion of elderly and infirm cases. 

But in order to determine something like what should 
be the relative proportion of patients to be submitted to 
the kniie and to the crushing operation respectively, we 
must still look to the future. We are only beginning to 
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appreciate the extent to which Lithotrity is capable of 
being applied. Thus, while the figures above show — and, 
doubtlesa, from the cause already mentioned — in one case, 
an equal num1>er Hubmitted to each operation, and. in the 
other case, that three-fifths were cut, while only about 
two-fiftha were crushed, I have at present ap])Iied Ltthotrity 
to five out of every six casen of adult patients who have 
applied to me. With the total results I have ample reason 
to be satisfied, but I am by no means clear that any one 
can, at present, determine a rule which shaJl be even 
approximative as to the proportion which will give the 
best product. Neither can we, until a few years more of 
experience and of study of this matter, say what mortality 
from Lithotomy may he expected fix>m a course so novel aa 
Ha limitation to this Gmall minority of calculous casest 
these being the selected few who are bo diseased, or are 
subjects of such large stones, that Lithotrity is absolutely 
incapable of dealing with them. 

The solution of tliis problem, so far as it is poasible, 
may be hoped for at no distant period. A very few years 
more will afford us several hundred cases treated in the 
relative proportions just named. 

Strongly encouraged hy the experience of the past to 
pursue the course indicated, I have no doubt of being able 
before long to afford data ample enough to indicate some 
guidance in thb complicated question. My plan has long 
been traced, and no deviation will be made from the 
standard of numbers which I consider requisite in order to 
deduce an accurat-e result. This, and nothmg short of this, 
being the object of my labours. 

A few words may fallow here respecting the mortality 
following other forms of Lithotomy. 
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To Mr, Allarton I am indebted for tbe record of 139 
cases of Median Ldthotomy at all ages, with 13 deaths, or 
<me in 1 1 cases. Nod to forestall future observations, it is 
necessary to note that this operation, being usually reserved 
for stones known or believed not to be very large, we are 
entitled to claim from it a result better than that of 
Lateral Lithotomy. This does not include the Norwich 
eases of the Median Operation, which my friend Mr. Cadge 
informs me amount to between forty and fifty within the 
last three or four years, and the mortality from which has 
been about the same aa by the lateral method. But it is 
only fair to state that there was rather a full proportion of 
unpromising cases among them. 

Dr. Buchanan is able to report upwards of sixty cases 
of his operation, performed by several surgeons, with, as 
nearly as po-saible, tbe same result aa that eocbiblted by Hr. 
Allaxton's table. 

From the history of the Bilateral Operation, we know 
that in the hands of Dupuytren and his contemjioraries, 
85 male cases were cut, with 19 deaths, or about one in 
4 ^ cases. In other hands it is said to have been more 
successful, 

Of tbe Medio-bilateral Operation we have no larga ex:- 
perience to examine. I have performed it in a few cases, 
believing, at one time, that it miglit present some ad- 
vantages over Lateral Lithotomy, but I do not find this to 
be the case, as far as I can judge. I used it aa an excep- 
tional proceeding for large stones not amenable to Litho- 
trity, and always in elderly and infirm men. 

The remarkable result which my experience afforded 
me, and which I was not prepared for, was that the 
hsemorrhage waa often unusually large and troublesome 
I. 2 
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Besides this, the rectum was easily wouncled 
from its necessarily close proximity to the iiicision, for a 
large stone, not always perhaps by tbe knife, but by the 
removal of the stone tearing tbe thin septum between the 
wound and the bowel On these grounds I have discon- 
tinued the operation, having performed it last in January, 
1868, and have substituted the Lateral Operation. 

From the history of the Recto- vesical Operation, we leam 
that a nearly equal number of cases gave a result of about 
one death in five; and a similar pro{)ortion of the pattenta 
recovering were the subjecta of fistula subsequently. 

The Suprapubic Operation has given results said by some 
to be about one death in four cases. Dr. Murray Humphry, 
of Addenbrooke"s Hospital, Cambridge, performed it suc- 
cessfully for a boy of fourteen years. He collected from 
authentic sources 101 cases, of which 31 were fatal, 
equal to one death in 3 J cases. Of course it is to be recol- 
lected that this, as well as the preceding operation, is 
rarely performed for other than very large stones, and 
mostly in adulta. He remarks, also, that " tbe dangers of 
the high operation do not increase in so great a ratio with 
the size of the stone " as in the lateral operation.* 

* CmcdI Higb Opentioa. Tnna. Prov. Uud. Aw. 18S0. ToL iiil p. 103. 
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CHAPTER VIII. 

LITHOTBITY. INTBODUCTORY. 

Gfeneral ObseryationB relative to its Rise and FrogresB. — The Importance of 
Treatment Preliminary to the Operation. — Its Nature, Gknend and Local 

I PROPOSE in this, the second portion of my work, to 
illustrate concisely the principles and practice of modem 
Lithotrity. 

By this term, since custom has popularized it, all those 
processes may be denoted by which the stone is broken up, 
crushed, and powdered in the bladder, and by which the 
d^ris are removed through the natural canal of the 
urethra without the use of the knife. 

Lithotrity is the product of rapid growth. Fifty years 
ago it was but a theory. Thirty-five j^ars ago it had 
barely made good its claim to be admitted into the list of 
recognized surgical operations. Each succeeding ten years 
has witnessed great improvement in its applications, and 
its increased capabilities for good. 

The Lithotrity of to-day is not the Lithotrity of even 
ten years ago, but a safer and a better operation. An 
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OPERATION OF RECENT DATE. 



operation which now is founded on principles, and regalateJ 
by well-defined laws deduced from a large experience ; no 
longer conaisting, as in its infancy, in the mere experi- 
mental application of a crushing instrument to any calculus 
which, being considered neither too hard nor too big, might 
be locate<l in a fairly healthy bladder. 

It is, therefore, the Litbotrity of to-day, its principles, 
and the practice logically deduced from them, which it will 
be my aim to expound and to illustrate here. 

There is reason to believe that calculous matter has been 
occasionally removed by Lithotrity at various early dates, 
but no attempt seems to have been made to apply the 
principle, generally or systematically, until AD. 1813, 
when Oruithuisen, a surgeon in Bavaria, proposed a plan 
for seizing and reducing to powder, by drilling, a stone io 
the bladder. Subsequently, in 1819, Elderton, a Scotch 
surgeon, published a somewhat similar proposal. Mean- 
time, in 1817, Civiale, of Paris, designed his earliest 
instruments ; and was closely followed by Leroy d'Etiollea 
and Amuasat, in the production of other instruments for 
the same purpose. It appears, however, that the first 
successful operations were undertaken in 1824, the honour 
of which belongs to Civiale, who performed them before a 
committee of the French Academy. Improvementa in the 
method and in the instruments were subsequently made by 
Weiss, Heurteloup, L'Estrange, Costello, Charrifere, and 
others, as well as by Civiale himself, whose experience in 
the application of Lithotrity must be regarded as exceeding 
that of any other operator. It is his method which, 
during my earlier operations, was closely followed and 
practised by myself; u)y own experience, however, now 
very large, bae led me to modify the character and ackion 
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of the litiiotrite, and the method, to a certain extent, has 
necessarily somewhat changed with it, I have no hesita- 
tion, after large opportunities of watching the practice of 
Civiale, as well as that of other operators, to present the 
operation now referred to as a more rapid and as a safer 
method than any previously practised. It la this, therefore, 
vhicb I design to expound here, and this will be done in 
the next and succeeding chapters. 

Treatment preliminary to the Operation of 
LrrHOTRiTY. — There ia one topic in connection with Litho- 
trity which I do not propose to consider at length here ; 
the practical management of the operation itself being 
the main object in view. But it is impossible to pass it 
by altogether. I refer to the preparatory treatment which 
ahould precede, in some instances, the application of oper- 
ative measures. 

Among the calculous patients admitted into hospitals in 
tlie Metropolis, most show signs of general deterioration of 
the health ; the result of pain, loss of rest, and other depress- 
ing influences of their malady. Much may often be done 
to improve their condition l>efure deciding on, or proceeding 
to, the operation. Others, however, and especially some 
patients from country districts, present much more pro- 
mising signs, even although tbey may have been for a 
oonBiderable period the subjects of stone. Nevertheless, it 
is unwise to admit even these cases to operation after a 
rest of only three or four days, and the conventional 
aperient. It is an error, I believe, to operate on country 
patients, whether in private or in public practice, im- 
mediately after their arrival in London. However liealthy 
the condition of such a case, it often happens, if operative 
proceedings are at once undertaken, that the patient soon 
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aflerwnrds becomea tlie subject of fever and exhaustion, 
and lie may even laM a victim to the attack. 

A period of acclimatization must be passed through 
by most of them, during which the system is not in a 
condition calculated to support favourably a capita] 
ojieration. Soon after the arrival of a country patient in 
London, he frequently becomes feverish, digestion is 
deranged, and sleep disturbed. Generally, a dose or 
two of mild aperient, and more than ordinary care in 
diet, restore him quickly to his usual condition. Many 
persons, enjoying excellent health, alwaj'S suffer in this way 
in a change from country to town residence. The change 
involves altered diet, altered habits, and the presence of 
numerous souices of excitement, disregarded by the native, 
perhaps unknown to him, but strongly impressing, and 
often disagreeably, the sensoriura of the stranger. When 
to these are added the numerous sources of anxiety and 
discomfort which the subject of severe disease must ad- 
dilionally experience, and this at a moment when he is 
anticipating the crisis which he knows is to free him from 
it, but not without some risk to life, it is no matter of 
surprise that some nervous derangement should manifest 
itself in a variety of troublesome symptoms. It is tljis 
condition which I have oft^n observed in the circumstances 
described, and lasting for a varying period, from three or 
four days to a fortnight, which should be surmounted, 
before any operative procedure is performed. 

Apart from these considerations, but little reSection may 
suffice to convince us, that in all cases it is unwise to 
cut into, and still more so t.o crush in, the cavity of a 
bladder, which is the subject of unchecked chronic ioQam- 
mation, as almost all bladders containing calculus are, in a 
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' less degree. In such a condition, a very little 
interference will often set up aciite cystitis, and from this 
source morbid action may invade the kidneys and prove 
rapidly fatal. Some remarks by my esteemed colleague, 
Mr. ErichseD) on the causes of death after Lithotomy, are 
exceedingly appropriate in this p]ace. He says : — 

" That the mere cutting into the bladder is not a very 
dangerous proceeding, provided tbat viscus and the kidneys 
are healthy, is evident from the fiict that in those cases in 
which surgeons have had to extract bullets, bits of catheter, 
&c,, from this organ, bad consequeneea have rarely occurred, 
though the operations have often been tedious ; but in 
Lithotomy the case is different, for here the bladder ia not 
only usually in a state of chronic irritation, but the 
kidneys are frequently diseased ; and these conditions 
influence more materially the result of these operations 
than any other circumstances." * 

The inference is obvious. By endeavouring, through 
every means in our power, to allay the irritation of the 
bladder, and to tranquillize the nervous system disturbed 
by local pains and broken rest, we do more to insure a 
successful result for the future operation than by any other 
course whatever. If ve can accomplish these objects, 
although at the sacrifice of a Httle time, prior to operation, 
we have a right to expect, other things being ordinarily 
favourable, the ultimate recovery of the patient. 

We shall enjoin, then, for a few days, rest in the recum- 
bent posture ; and, according to the necessities of the patient, 
attention to the secretions, regulated diet, local bathing, 
possibly, in some few cases, washing out the bladder; as 
well as anodynes and sedatives by mouth or rectum, 

* Science uid An of Buigecy. Lnndao, Third EditioD, 1861, p. 1009. 
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Demulcent drinks, decoctions of roots and leaves exer- 
cbiog specific etfect« on the bladder, are also useful. Among 
tliem, I know none, in these particular circumstances, so 
valuable aa a decoctitm of the underground stem of 
Triticum repent; a pint to be taken in divided doses 
daily. 

One element of the preliminary treatment is the 
systematic employment of bougies, so as to accustom the 
urethra to the coutact of a fuil-sized metallic instrument. 
Especially if the patient has not been the subject of 
catheterism previoualy, 6rst a soft elastic bougie of middle 
size, and then metallic ones, may be passed through the 
urethra every other day or so, increasing the size on each 
occasion. Lastly, an ordinary sound, which much resembles 
the lithotrite in form, may be employed, and with it the 
stone may be found, and some conceptions obtained of its 
size and consistence. A little warm water may be 
injected into the bladder if much pus or mucus is present, 
and the urine is alkaline ; or water containing a small 
proportion of nitric acid, or of acetate of lead, especially if 
phosphates are found in the deposit. If no irritation 
follows, but if on the contrary the urine becomes freer from 
sediment, and the patient retains his water longer than 
before, we have already achieved an important step in the 
progress of the case. 

But this preparation by instrument ts really neces^ 
sary in only exceptional cases. When the urethra is 
not quite ample a bougie or two may be advantageous, 
but if they give riae to a feverish attack, some further 
care should be given to the patient before employing the 
lithotrite, la all instances, the use of one or two instru' 
mente indicates the existence or not of constitutions 
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pecoUarly susceptible to this kind of disturbanoe, and 
seasonably indicates cases in which further interference, at 
any rate, at present, will be injurious. When abscess, or 
purulent infection, or &tal fever, supervenes on the first 
sitting, as occasionally happens, it will be generally found 
that due preparation has been neglected. Had the result 
of instrumental applications, cautiously made in the manner 
described, been first ascertained in such a case, it is more 
than probable that grave consequences would have been 
avoided. It is this &ct which gives importance to pre- 
liminary treatment. 

We desire to have the following conditions present if 
possible. They are not necessary to the successful perform- 
ance of Lithotrity, for results of a most valuable kind are 
happily often obtained in their absence. But they conduce 
greatly to success, and we therefore do our best to achieve 
them, or, in default^ the nearest approach attainable. 

1 . A fairly capacious and not very tender urethra. 

2. A bladder capable of containing 3 or 4 ounces of 
urine, not very irritable, yet possessing a moderate degree 
of touidty, that is, capable of expelling its contents. 

S. Fair general health. 



CHAPTER IX. 



THE OBJECTS OP LITHOTRITY, AMD THE PRINCIPLES OS 
WHICH INSTRUMENTS SHOULD BE CONSTRUCTED IN ORDEB 
TO ATTAIN THEM. 

All evil B<*alU arint from mechiinicoil Lesion. — Litbotrileit conetrueted w u to 
aioid thii.— LilhotriteB in two CIbsbes : with Fen«lral«d Bl&cl» anrl Plun 
BUdca. — Fgnctiom of the foriDcr uiJ of the ktlcr. —Mechanical Powen 
adopted : the Wheel uid the Soretr, — litbotritea of different liindi. — Valoo of 
tbe ojlindrioJ tumdle. 

What is the precise object of Lithotrity t ia a questloa 
which must be proposed and deSaitely answered at the 
outaet of any consideratiou of this subject. Tlie object 
of Lithotrity is not merely to reduce a stooe to fra^^meuts, 
although this is a necessary part of tbe operation ; the 
ultioiate end to be attained is the reduction of the stone 
to povaler or STnall d'Jbria : aucb aa, for tbe moat part, can 
be voided by the patieut without unuEual or instrumental 
aesistanoe : the ntaking of fragments, therefore, is only one 
step in the proceed iug. 

It may be assumed as obvious that the principal evils 
arising in Lithotrity consist of, or are traceable to, direct 
mechanical lesion ; in other words, inflammation of the 
bladder and urethra are in any case almost invariably caused 
by instrumental interference, or by the presence of sharp 
or angular fragments. 

Therefore, although we cannot absolutely insure tbe 
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realization of our endeavours, we should aim first at reduc- 
ing the stone to a condition in which it will least injure 
the mucous membrane, and be most readily expelled from 
the bladder, viz. a state of granulation ; and secondly, we 
ehould endeavour to effect this object by the smallest 
possible amount of instrumental interference.* 

These two principles are to be constantly kept in view ; 
they will guide us materially in the selection of instru- 
ments, and in numerous details connected with the opera- 
tive treatment. 

The subject of instruments will first engage our atten- 
tion. The mode of applying them will follow ; and here 
it may be well to remark that the practice of systematic, 
methodical Lithotrity — and such alone can be relied on for 
success — consists not only in the conformity of its proceed- 
ings to two or three general principles, but in attention to 
numerous details, the value of which experience has esta- 
blished. Each of these may be minute in itself, indeed, 
apparently insignificant at first sight to some minds ; but 
each becomes important when the result of their aggregated 
infiuence is regarded. I feel, then, that no apology is due 
for the attempt to present a circumstantial exposition of 
these details, especially as I know of no published source 
where it can be found. Of one thing I am certain, they 
will not be deemed unimportant, or without value, by 
those who have a practical acquaintance with the difficul- 
ties and the risks which attend Lithotrity when pursued in 
ignorance of rules and without a method. 

Instbdments fob Ceushinq Stone in the Cavitt of 



* In the preriooR edition I have spoken at redaeing the Mooe to " powder ; " 
but the term Downasd, " graaulntiDn," expresses more accaiatelj the mechanical 
condition I desire to prodooe. 




THE CONSTRUCTION OF A LITHOTHITE. 

THE BtADDEn : LiTHOTBlTES, — The fiuliject of inatniments 
is a most important one, and deserves a careful considera- 
tion from every student who wishes to practise Litliotrity 
with success. There is much more to be gained by « 
knowledge of the minutlse of the mechanical 
^7^^ arrangements adopted in the construction 
of the lithotrite than is generally supposed. 

Tt should be remarked at the outset, that 
every point relating to the form, weight, size, 
and construction of a modem lithotrite, ban 
^^ , been arrived at through long years of expe- 
rience and careful attention to the necessitjes 
of hundreds of cnses, and afler the occurrenoe 
of numerous contingencies, not ajiticipated at 
first, but now provided for, Ko study of 
Lithotrity, whether it be pursued on the body 
or without it, is of much value, apart from 
a preliminaiy knowledge of the mechanical 
principles on which lithotriles are, or diould 
be, oonstructed. 

In order to uve misunderstanding and 
circumlocution, it may be premised here that 
all Utliotrites wilt be regarded as possess- 
ing the following principle parts. The blades 
(when acting together often called "jaws"), 
the Bliaft, the sliding-rod, and the handle 
(fig. 49). The blades are two in number; 
one distal (from the handle), immovable, 
continuous with the shaft, called " the female 
blade;" the other, proximal, movable, con- 
tinnona with the sliding-rod, and called 

•neb UUwtrlla: toabnwfwli. a, faiiule WtAt ; b, n»l>Uute; 
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"tbe male blade." The shaft is perfectly straight, and 
forms the longest portion of the instrument, corresponding 
to the average length of the urethra and three or four 
inches over. The aliding-rod is received into a longitudinal 
channel, occupying the entire length of the shaft. ; it bears 
at one end the male blade, and at the other it is acted 
upon by the mechanical power employed. Upon its upper 
surface, near to this end, is marked a scale which in- 
forms the operator to what extent the blades are sepa- 
rated, when these are hidden, as in the bladder, from his 
eye. The handle not only serves the purpose which its 
name implies, but contains, or has affixed to it, the me- 
chanical power which ia destined to move the male 
blade. 

Lithotrites may be regarded as naturally occupying two 
distinct classes ; and the distinction is of much practical 
importance. It is grounded uj^wn the nature of the work 
required to be done by them, corresponding to which must 
he the form of the blades or jaws which are to be brought 
into direct contact with the stone. The modes of apply- 
ing power — and these are several — will bo considered 
subsequently. 

Class I. Lithotrites with the female blade open or 
fenestrated; or instruments for crushing the stone into 
fragments. 

Class II. Lithotrites with no opening in the female 
blade ; or instruments for reducing the stone or the frag- 
ments to a granular state ; already said to be the ultimate 
object of all Lithotrity.* 

* It hiks besn cuatonuirr with nunj in thli country to ftppi; the tenn " litho. 
Irits " b) the feoeEtrated iuBtramont only, unci to call tfaou inatrameDla vhicb 
Lure entire Di pLiiii bliulea "Bcoopa." Thi> a an error, since iustruinenU of 
botfa claHes are smptajred for cntihing the stone : it is, tbsrsfore, dasinbte to 
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Before considering tJjese separately, it will be well first 
to advert briefly to certaio principles of constructing the 
blodea which apply equally to both these classes. 

1. The blades and the shafl form an angle with each 
other, which is always somewhat greater than a right angle. 
But the greater the angle, the greater is the Bacrifice of 
power, and vice versa : power acts disadvantageoualy 
through blades whose inclination from the shaft is more 
than 120°. On the other hand, the greater the angle the 
more easily the instrument passes through the ui-ethra, a 
question of importance in some exceptional cases where 
much irritability exists. 

2. The wider the blades the easier is it to catch a stone 
or fragment, and the less likely is either when caught to 
slip from the grasp of the instrument. But power acts 
disadvantageously through wide blades : a narrow male 
bhule forces its way through a mass which could not he 
penetrated by a wide one ; on the other hand, the grasp of 
a small fragment is much less certain to be secure when 
one and especially when both blades are narrow, than with 
two wide ones. 

3. The surface of the male blade which is opposed to 
the female blade is roughened, in order to render the grasp 
more sure, and because pressure between roughened Bur- 
&oes tends to separate cohering particles ; between smooth 
surfaces it favours tbeii* forming into a mass. If the 
object is to break a hard stone, the male blade should have 
a toothed surface, that each of the several projections may 
exert a wedge-like action on the resisting mass. But if 



*pMk of then botli u lithotritea. Th* ^niloiii ii doe to lb* ful tfaxt tbe tcntt- 
tnteti inatmmetit odIj wbc hwmI fonnerl; in LoDdon for enuhin^ nnd tb« other 
(or menJj remoiiiig dibris — ■ pnctiot not niBch pnnucd in mulgm LilboliitJ. 
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THE FIRST CLASS, OB FENESTRATED LITHOTRITEH, 

the male bliide consista of a single and, tberefore, rather 
large wedge, although it will act most powerfully and 
efficiently on a large and hard stone, it is, nevertheJesB, an 
objectionable inatrumeDt, because, as may easily be proved 
by experiment, the divided fi-agments fly ofl' at right angles 
with great force, and endanger the walla of the bladder, as 
I have long ago verified. Hence, the male blade must not 
be too narrow in any case- 
Class I. The lithotrite with an open or fenestrated 
female blade [figs. 50 and 51). 




162 



THE SECOND CLASS OP L1TH0TRITE8 ; OR 



instnimeuts of this constructioo only are strong enough to 
attack them euccessMly. Aa regards the siogle attiibute 
of strength, it suqia^ses all other lithotrites, but it is to 
be remembered at the same time that it is also, by com- 
parison with others, more dangerous. Its employment 
requires great care, because the edges of the blades are 
necessarily angular, and may be sharp ; because these 
edges meet each other accurately, and the mucous mem- 
brane may therefore be readily included between them ;* 
because the fragments produced by their action being 
forcibly driven through a large aperture, are necessarily, for 
the most part, large, rough, and angular ; and are, there- 
fore, calculated to produce irritaUon in the bladder. Lastly, 
the jaws are longer than those of other instruments, and 
can, therefore, he less readily and less safely turned, or in 
any way manijmlated, in the vesical cavity. 

Claas II. The Hthotrite with plain or entire blades. 
(See figs. 52 and 53.) 

In this class we have some that are admirable crushing 
instrumentfi, properly so called ; others are employed solely 
to granulate the fr^tgraeuts. The first or strongest kind 
may be used to crush stones of medium size, say nearly all 
up to about an inch in diameter, if not very hard, and 
larger ones if finable ; but the special function of this class 
is to reduce calculous matter, whether existing as such 
stones, or as fragn-ieuts produced by fenestrated instruments, 
to a granulat«d condition. 

A well-constructed lithotrite, with plain blades, for the 
purpose of crushing stones of small and medium size, has 

* Alth"a):li altixja niiv\e vhb aharp bdlI Kcuiatcl; fitting cJg«, there i* no 
iMSon whj these uliauld uot 1m beTsltnl ; tbs incident wnntit tlien he Icn liaMe 
to bappen. Thia ftltentioD bu been rcMntl; rntde, >t mj BU£(te«liMi, hj Wt'tm, 
uul bj Cuieter, uii) ceniLiiilj viUi xlnnta^. 
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the mslo blade iridp. 



a wide female blade, and a narrower male one, so tbat the 
force applied through the latter may act efficiently by its 
narrow surface, and not be dirainistied by distribution over 
a large one. A comparison of fig, 52 with 53 will 
exemplify this remark. Tlie narrow male blade of fig. 52 
will readily make its way through a small stone or frag- 
ment lodged i^ainat the female blade, the width of which 
aids in retaining the fragment in position ; while the male 
blade of fig. 53, nearly as wide as the female blade to 
which it is opposed, will granulate small fragments 
admirably, but will be inefficient against a hard mass of 
more than half an inch in diameter. Moreover, were an 
attempt so to iise it Buccessfiil, the jaws of the instmment 
might become packed so tightly with detritus, as to render 
its dislodgment somewhat difficult. 

u 2 
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The occurrence of this condition, viz., "packing" with 
d^ris. is provided against in the lithotrite with a narrow 
male blade, from the jawa of which it can be always 
dislodged nt tiie will of the operator, by a method which 
will be explained when we arrive at the subject of 
manipulation. But it is important that the female blade 
should not be too hollow or deeply recessed, especially at 
the angle, or that part where the blade joina the shafti 
since complete dislodgment of debris &oui this spot is 
difiicult, and its presence here interferes with the perfect 
action of the instrument. It is a fault met with in too 
many of the instruments made both here and at Paris. 
In any case there should be a small hole at the angle to 
pevent too much accumulation. 

The crushing instrument of this class is a very safe and 
efficient hthotrite where it is apphciible, and is possessed 
of considerable power and strength, although not equal in 
this latter respect to those of the 6rst class. The marginfl 
of the jaws are not sharp, but well bevelled ; moreover it 
is scarcely possible, from its construction, to seize or nip a 
piece of mucous membrane between the edges of the male 
and female blades, a considerable interval existing between 
them (the edges only) when the blades are closed. 
This instrument will also perform the office of tlie old 
"scoop" when required, as well as any other instrument 
made. Its blades being flat, much debris may be con- 
tiuned between them without unduly enlarging the cahbre: 
their capacity in this respect is remarkable. Further, the 
blades are shorter than those of the powerful fenestrated 
instruments, and will therefore not easily retain their hold 
on a stone which is much too large for their power ; it will 
be obvious that the sliorter the blades, the more readily 
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will a large stone slip from their grasp as the screw power 
is applied ; so tliat they are to. a certain extent able to 
reject a stone much beyond their capacity to crush. 
Lastly, it may be remarked, that the construction of this 
instrument, when properly made, provides that if, by any 
mischance, its power is overtaxed, and fracture of the 
instrument at some spot is inevitable, this must take 
place at the angle of the male blade (that is, its union 
with the sliding rod), so that the instrument can be with- 
drawn, and only a very small portion, not too large to 
traverse the urethra, will be left in the bladder. There is 
no more fear of this occurrence, however, if used with 
pradence, than with any other instrument ; still, it ia as 
well to be aware that this admirable provision exists 
against possible accident. 

Thus much for that portion of the lithotrite which 
transmits the applied force, by direct contact, to the stone 
itself. The nest subject for consideration is that portion of 
the instrument by which the force is accumulated and applied. 

The wheel, and the screw, are the mechanical powers com- 
monly adopted for this purpose ; besides these, force can 
be transmitted by direct manual pressure, and by percussion. 

The conditions necessary to the construction of this 
portion of a good lithotrite are — first, power in abundance ; 
second, power which can be quickly applied, and in small 
or large quantity at the will of the operator ; third, power 
which can be disengaged and re-applied with ease and 
rapidity; lastly, all these conditions to b'- fulfilled, and to 
be made effective in small compass and without the 
necessity for harsh movements capable of communicating 
injurious concussion to the bladder or urethra. 

The rack and pinion is that form of wheel-power which 



166 



UECHiNICAL POWERS : THE I 



: AND PINION, 



is now employed, and it is well adapted for many of the 
requirements in Lithotrity. Its application was originated 
by Sir William Fergusson in 1834, to supersede tbe original 
apparatus of Heurteloup. He has employed it ever since, 
in all sizes and for all purposes ; the most recent model, 
which is made with great nicety by Mr. Matthews, of Por- 
tugal Street, is represented in tbe adjacent wood-cut 
(fig. S4). 




Increase in the diametm' of the handle of the pinion, 
increases, of course, the power, and vice versa ; and this 
diameter should be made to correspond not only with the 
strength of tbe blades which have to support it, but with 
that of the individual by whom it is to be used. 

This remark on the relation which tbe leven^ attached 
to the power ought to bear not only to the resistance at 
tbe blades, but to the muscular strength of the operator, 
applies equally to all lithotrites. If the surgeon has a 
powerful hand, the instrument- maker will not increa% the 
diameter of the handle beyond, at all events, an average 
size : if he is deficient in muscular power, the handle ought 
to be larger. The rack and pinion is a useful form of 
mechanical |>ower, because it enables the operator to opply 
force, when lie wishes, by a jerk or impulse, — in other 
words, to augment with rapidity the rate of pressure, an 
action of which tlie screw is less capable ; and this is a kind 
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of force which in some cases tells on the stone when mere 
uniform screw pressure fails. It stands midway between 
the screw and direct percussion. It is, perhaps, somewhat 
more susceptible than the screw of being controlled and 
modified by intelligence^ through the medium of the hand, 
but, imlike the screw, sustained effort is necessary to exert 
sustained pressure. 

The screw is that form of mechanical power which is 
most commonly employed in the lithotrite. It admits of 
great pressure being gradually, evenly, and continuously 
applied. Here the amount of power corresponds with the 
length of the transverse lever forming the handle of the 
screw. Also, with practice, quick impulse and percussion 
are both compatible with the action of the screw. One 
great drawback in the original screw instruments (fig. 58, 
p. 174), and therefore in most of those hitherto used in 
this country, is the expenditure of time by unscrewing, in 
order to open the jaws of the lithotrite which have been 
closed in the act of crushing. ^ No matter how often the 
screw is turned home for this purpose, so often must it be 
deliberately unscrewed before the jaws can be opened again 
for a firesh search. Time, as we shall hereafter see, is of 
great value in Lithotrity, and everything which economizes 
it, conduces materially to the success of the operation. 
The abolition of any unnecessary movement is so much 
clear gain to the process, since there is necessarily a cor- 
respondingly diminished chance of producing disturbance 
of the bladder. It was long a desideratum to produce 
a lithotrite in which the screw should remain as the me- 
chanical power, and yet no unscrewing be necessary, in 
which, also, rapid impulse and percussion could be applied. 
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Tbe common ecrew movement, tlierefore, ia mainly 
applicable, like tbe rack and pinion, to powerful fenestrabetl 
iDBtmments adapted for dealing witb large and bard stones 
Fi.i. SO. *"" fragments ; to perform the delicate operation 
^^^, of finding and granulating tbe smaller frag- 
ments, a diSerent mechanism is desirable. 

The desideratum referred to was first 
supplied by M. Cbarriere, the well-known 
surgical mechanist of Paris, in the very 
ingeniously devised lithotrite, commonly dis- 
tinguished by his name, or by that of Civiale. 
(Fig. 55.) 

The action provides that, afler tbe male 
blade bas been screwed home, it can be with- 
drawn instantly to any extent without un- 
screwing. The movement may be described 
as follows : — The male blade baving been 
screwed home on a fragment, tbe operator 
makes a quarter turn of a movable disc in tba 
bandle {fig. 5G), when the screw power is in- 
stantly detached from tbe sliding rod and 
male blade, which may now be withdrawn to 
the full extent, or moved backwards and for- 
wards in any way, for the purpose of finding 
ia fragment ; when this has been seized, a re- 
vetBcd quarter turn of the disc is made, the 
screw power is attached, and the fragment is 
1 crushed by screwing home. Supposing, bow- 

ever, tbat the calculus does not readily yield 
to screw pressure, and there is reason to 
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believe that percussion may be useful, the screw power is 
again detached without risking the grasp of the frag- 
ment, and a smart tap or two made on the end of the 
lithotrite communicates direct its effect through the male 
blade. Or, simple manual pressure may be substituted if 
preferred. The attainment of these objects by this litho- 
trite constitutes a great advance on instruments of the pre- 
existing conatmction. 

Veiy recently attempts to improve this action have teen 
made by Coxeter and by Weiss. The fonner disengages 
the screw by means of a kind of trigger beneath the 
handle, which can be done by a finger of the left hand, 
which holds the lithotrite, and does not require the other 
Land as in the case of the French instrument. Subs&- 
quently, Mr. Weiss conceived a more simple method of 
changing the sliding into screw-action, and vice versd, 
which is governed by touching a button in the handle. 
My own design also of a new cylindrical handle has been 
associated with this, and enables the operator to employ 
the lithotrite with greater ease, dexterity, and nicety, than 
can be attained with any previously existing lithotrite. 

It is the power of employing this instrument with the 
lightest possible hold by the finger and thumb, in any 
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direction, which imparts its peculiar facility for the detec- 
tion of small fragraenta. This will be especially showu 
when that subject cornea in due course for consideration j 
but I may say bei-e, that it is perfectly easy for a practised 
hand to elicit an audible note &om a fragment of calculus 
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in the bladder, tbe size of which fragment is not larger 
than a split pea. Tliis I have demonstrated too ofleu on 
the patient, not only in my clinical lectures here, but in 
public in Paris, for the smallest doubt to exist of the fact. 
It is one, however, the importance of which cannot be 
overstated in relation to the success of [.itbotrity. Tlie 
same cylindrical handle, moreover, enables the operator to 
hold the instrunient with a 6rm and steady grasp wben 
this is required. On account, then, of these qualities, which 
are now bringing it into very general use, both here and 
abroad, it Mill be a;«umed to be the lithotrtte emjiloyed in 
the directions hereafter given, unless a special statement to 
the contrary is made. 

Other methods of applying power by the wheel, tbe 
screw, by [tercussion, fcc, have been employed, but they 
have, for the most part, l)ecoroe obsolete, and belong now 
rather to the history than to the practjoe of Lithotrity, 
and therefore will not be regarded as coming within the 
scope of our consideration. 
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Lithotrites vary in size, according to the pnrposes for 
which they are required. Powerful adult lithotrites may 
measure in the shaft, about 10 or 11 of the catheter scale, 
and about 18 or 14, as the mean of the two diameters 
(lateral, and from before backwards) of their blades. 
Lithotrites of moderate average power may be equal to 9 
or 10 in the shaft, and 12 or 13 in the blades; small ones, 
7 or 8 in the shafts and 10 or 11 in the blades. For boys, 
6 or 7 in the shaft, and 9 or 10 in the blades ; and the 
smallest of all, 4 or 5 in the shaft, and about 7 or 7^ in 
the blades. The two last are not frequently required. Sir 
William Fergusson has of late considerably diminished the 
size of the shaft in his rack and pinion lithotrite (fig. 54). 
There is advantage in this, provided strength is not unduly 
sacrificed ; for a slender shaft in the urethra, diminishing 
the friction of the canal on the instrument, pennits greater 
mobility and freedom to the lithotrite, and favours nice 
perception in exploring. It would be advantageous, I 
think, to extend this principle to the construction of all 
modem lithotrites, many of which had the shaft unneces- 
sarily large and heavy. 

All the parts of a lithotrite should work very smoothly 
and easily, so that the slightest contact with a small frag- 
ment can be instantly perceived, a result wholly impossible 
if the sliding rod does not work with perfect ease and 
freedom. All lithotrites intended to deal with hard or 
large stones, should be cut from the solid steel ; the best 
and strongest instruments for this purpose are those of 
English makers. For reducing fragments and small stones, 
this costly mode of construction is wholly unnecessary ; 
the shaft may be forged, or formed from a tube which is 
drawn into shape, instead of being cut from the solid metal. 
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Other instrv/menta used in Lithotrity. 

These will be simply enumerated here. Their description 
will be given hereafter, when their practical application is 
considered. 

Evacuating catheters. Injecting apparatus. Urethral 
forceps. Urethral Uthodasts. 



CHAPTER X. 

LTTHOTRITY. THE SYSTEMATIC APPLICATION OF IT IN THE 

VAEIOUS STAGES OF THE OPERATION. 

Position of the Patient ; ordinary and exceptional. — State of the Bladder ; 
Injections. — Introducing the Lithotrite. — Finding the Stone ; different 
Methods. — Crashing the Stone. 

I SHALL now proceed to describe each one of the separate 
proceedings which are necessary in eflfecting a single per- 
formance of Lithotrity. And in future each application of 
these proceedings will be denoted by the word " sitting/' 
as equivalent to the French word " s&ince ;" and the word 
" operation " will be applied to the sum total of sittings 
necessary to relieve the patient of his stone. 

At the outset it is necessary to consider — 

First, the position of the patient during the performance 
of Lithotrity. 

Two positions may be described as necessary in 
Lithotrity : an ordinary position, and an exceptional or 
extraordinary. The latter is, however, suitable to many 
of the cases to which Lithotrity is applicable. 

In the ordinary position, a patient lies easily, on his 
back upon a couch ; which, for the convenience of the 
operator, should be higher than a common sofa, else he 
must stoop and be otherwise much constrained in his 
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movements. It should be at least thirty inches high ; firm 
and steady. The ordinary bed is the best, provided the 
patient is placed on a mattrass, so that the pelvis does not 
mnk, a position fatal to good practice ; he must be brought 
vith his light side close to its edge. The pelvis is to be 
placed just above the place of the shoulders, vhich must 
remain on a level with the reet of the trunk, the head only 
being raised on a pillow : this constitutes the ordinary 
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position. A firm cushion^ about two or three inches thick, 
should support the pelvis; an excellent substitute, to be 
found in any bedroom, is a common pillow rolled up 
tightly in a towel, which is then fastened by pins. 

The thighs are to be separated a little, so that there is 
a dear interval of about twelve inches between the knees, 
and each knee may be supported on a small pillow, 
leaving the space between the legs clear for the operator. 

In this position the stone generally lies a little behind 
the neck of the bladder, and may be easily found and 
acted on by the lithotrite, provided the bladder and pro- 
state are normal. 

In the exceptional position, the pelvis is raised from 
four to six inches above the level of the shoulders ; a firm 
cushion of suflScient thickness is placed beneath the pelvis, 
so as to support the sacrum and tubera ischii. The thighs 
are slightly raised ; they must not incline from the pubes 
downwards, or the position of the pelvis will be interfered 
with. The abdomen, on the contrary, inclines backwards 
from the pubic symphysis. The stone now lies towards 
the posterior wall of the bladder, at a little distance from its 
neck, varying in proportion to the degree of elevation of 
the pelvis. This position is generally desirable when there 
is an enlarged prostate, behind which a stone is frequently 
concealed ; it is so often when the patient is very stout, 
and the abdomen protuberant, and in searching for last 
fragments, or for a small stone, in any case where its 
presence is suspected, and there has been want of success 
in a previous search by the ordinary position. It is not so 
comfortable to the patient as the latter, but the sitting 
should never be long enough to render the position very 
irksome, much less painful. 
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Thns it is that a coucb, of which the plane csn be 
altered so as to raise the feet twelve or fiileen indies, some- 
tiroes meets oU the iodicationa with the least amount of 



In those few cases in which it may be decided to perform 
Litbotrity for children, the pelvis should also be a little 
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irritation : an important principle, hereafter to be consi- 
dered in its place, which is never to be lost sight of in 
the conduct of Lithotrity. The elevated position of the 
pelvis also enables the operator to reverse the htbotnte 
with facility ; which he rarely can do well otherwise. 

2, Tlie state of the bladder prior to commencing Litho- 
trity. Injections. 

It is presumed that, by a fair amount of preparation, it 
has been ascertained that the bladder b not over-irritable, 
that the urethra is not over-sensitive, and that both have 
borne the preKence of instruments without much uneasiness 
or any constitutional disturbance. 

It is desirable for the safe and successful performance of 
Litliotrity that the uretiira should possess a calihru of at 
least average size, and that the bladder should be capable 
of containing a moderate amount of fluid. It used to be 
held that if it could not hold four ounces the ai'ea for 
working the blades is too small, unless the object l>e to use 
a small instrument upon small fragments, in wbicli case 
two or three ounces might be sufficient. A quantity much 
exceeding eight ounces makes the area of operation too 
large, in which condition a small stone or a fri^ment may 
elude our search, and the movements of the instrument 
necessary to conduct it are consequently greatly increased, 
8 circumstance which is in itself an evil. The plan which 
was most commonly adopted was, to withdraw the urine by 
catheter immediately before operating, and to inject a 
known quantity, say five or six ounces, of v^ater at the 
t-emperature of 1 00". 

I soon discovered, however, that all this was quite 
unnecessary ; and for several years have never made any 
preliminary injections, nor even desired the patient to 
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retain his uriDe before the hour fixed for oi>eratmg. 
Indeed, his very attempt to do so would often defeat the 
object; added to which, some nervous anxiety beforehand 
would often comjwl him to pass water immediately before 
or at the surgeon's arrival. 

Perhaps three or four ounces may as a rule be always 
present with advantage, especially for young operators. 
Nevertheless, I am bound to aay that, with instruments con- 
structed on the principles laid down, no mischief can be dona 
by proper manipulation in the empty bladder; and, for 
myself, I as frequently operate in that condition as not. 
By not insisting on this preliminary injection of water, 
much unnecessary manipulation and the consequent pain and 
irritation are saved to the patient. The introduction of 
the lithotrite commences the sitting, the duration of which 
is thus shortened more than one-half. 

If the patient cannot retain his water more than twenty 
or thirty minutes, ha may require more preparation ; 
since, if an attempt is made to compel the bladder to retain 
a larger quantity than it tolerates comfortably, uncon- 
trollable contractions of it are produced, pain is occasioned, 
and the organ is placed in an unfavourable condition for 
Lithotrity. It is useless to contend with the bladder ; 
and any contest engaged in will certainly end in the 
discomfiture of the operator. The organ must be coaxed 
into obedience, not forced. At the same time it is no less 
certain that the only method of subduing irritation is, 
sometimes, to crush the stone, especially fragments ; 
experience only con determine the cases in which one is to 
" prepare " the patient, and those in which to operate 
forthwith. With the milder methods and better instru- 
menta of modem lithotrity, the latter alternative I believe 
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now to be much more commonly presented than the 
former. 

Tliat condition of the coats of the bladder which is 
moat favourable to Litbotrity is one of healthy tonicity, a 
condition in which the organ contracts upon its contents 
sufficiently to form a reservoir of tolerably regular form. 
An abnormal irritability, or disposition to contract^ is 
objectionable on the one band ; a flabby, unexcitable state 
of the coats ia unfavourable, although in a less degree, on 
the other. It is so, because the stone is apt to be partially 
enveloped, it may be, hidden in loose folds of the bladder ; 
because the viscus, in place of forming by its inherent 
tonicity, a somewhat ovoid figure, is influenced rather by 
the pressure of surrounding viscera, and may take any 
irregular form which they determine. Such a condition 
may, perhaps, be temporarily improved by the stimulus of 
injection. The urine is withdrawn, a known quantity of 
water is injected, and if it is much cooler than the blood, 
Bay at 70" or 60°, the stimulus to slight contraction is 
usually increased. The want of tonicity in a bladder 
presents a state of things which resembles the condition of 
the bladder in the dead subject. Useful as the practice of 
Xiithotrity is on the subject, in relation to the manipulatioa 
of instruments, it should be remembered that the oondition 
of the bladder b diSerent from that which exists in the 
healthy living body. In thti dead body the stone does not 
lie at the neck of the bladder, but falls anywhere in the 
flaccid viscus, which position, and the pressure of adjacent 
viscera, render the lowest. By depressing the jaws of the 
lithotrite into the bas fond, after the system of finding the 
stone much adopted in this country, tlie stone of coui 
rolls into it. But this result is by no means a matter of 1 
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course in the living. When tonicity is active, there is a 
constant tendency in the rmiscles of the bladder to roll a 
large stone towards the neck, a fitct of importance, and 
the result of this action, though much modified by the 
position of the body, is by no means altogether counter- 
acted by it. 

3. The mode of introducing a lithotrite. 

This varies materially from that by which a catheter is 
passed into the bladder, and it is important that the 
difference should be explained and observed. The difficulty 
frequently encountered in introducing the lithotrite is gene- 
rally due to ignorance or neglect of the distinction existing 
between the two operations. 

In catheterism, a smooth continuous curve or sweep is 
made from the external meatus into the bladder. Through- 
out the entire movement, the instrument passes through a 
series of continuous curves; the shaft of the catlieter, at 
first horizontal (supposing the patient to be recumbent), is 
gradually moved upwards to the perpendicular, and down- 
wards to the horizontal again, in a direction precisely 
opposite to the first position. 

In passing a lithotrite, the continuous sweep will not be 
successful in carrying it into the bladder ; the terminal 
angular part constituted by the blades would thus be 
brought into hazardous contact with the upper part of the 
urethra before the pubic arch is passed. On the contrary, 
the shaft of the lithotrite must be maintained in one posi- 
tion for a considerable part of its course. This will appear 
iu desanbing the movement in detail. 

The operator places himself on the right side of the 
patient, and stands with his back turned partly towards 
the head of the couch, bia left side bung to the patient's 
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right. Haviog warmed and well oiled the lithotnte, he 
holds it lightly with his right hand, in a horizontal posi- 
tion, the blades pointing downwards, and rai.'^es the penis 
with his leA ; and aa he introdncea tlie blades into tbe 
urethra, the left draws gently the penis over the angular 
end of the instrument, which descends in this manner down 
to the bulbous portion of the urethra, the shaft rising 
gradually towards the perpendicular. Having arrived 
there, it is not now to be depressed as in catheterism, since 
this movement raises the point of the blades against the 
roof of the urethra in front of the deep fascia above the 
narrow orifice of the meinhranous portion, while the large 
capiicity of the bulbous urethra favours the malposition 
described, and, if force is used to overcome the difficulty, 
laceration will probably take place. This, indeed, ia the 
accident which, more commonly than any other, happens in 
the hands of beginners, or with those who are not aware 
of the proper course to be pursued. In order to pass the 
blades easily and safely through the narrow membranous 
portion, it is necessary to maintain the lithotrite a few 
seconds at or near the perpendicular, permitting it to 
progress slowly in that position. This proceeding is 
accomplished by permitting a part of the weight only of 
the instrument to act as the propelling power, while the 
penis is drawn upwards a little, in the same, that is the 
vertical, direction. In this position the blades slide through 
the bulbous portion, enter and traverse the membranous 
portion, and arrive at the prostate. Tlieu, and not before, 
the operator gradually depresses the instrument towards 
the patient's thighs ; tlie blades rise up through the pros- 
tate portion into the bladder, a movement which is ren- 
dered more easy if a very slight lateral rotary motion is 
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given to the instrument at tbb part of its progresa. At the 
same time tLe fingers of the tefl Land may be gently pressed 
on the pubic symphysis to relax the suspensory ligaiaent 
of the penis ; at all events the disagreeable sensation of 
strain upon it experienced by the patient at tliis moment 
is relieved by so doing, and the movement onwards of the 
instrument is facilitated, especially if the shaft has to be 
much depressed to surmount any obstacle at the neck of 
tlie bladder. In ordinary, that is norma), conditions, the 
shaft of the hthotrite at the entry into the bladder forms 
an oblique line and an angle of about 20° to 30° with the 
horizon ; and this it continues, as it slides easily and freely 
down upon the trigone to the posterior wall of the viaoua. 
It will be obvious that the urethra now entirely loses its 
curve, being occupied throughout by the straight shaft of 
the lithotrite. 

The augle which the blades form with the shaft varies, 
as has been already seen ; in some the blades describe a 
curve from the shaft to their points. The more angular, 
however, the union between the blades and shaft, and the 
smaller the angle so described by their axes respectively, 
the more necessity is there for following the directions just 
given. 

For those who prefer it, the instrument may be passed 
on the paUent's left side, as in catheterism ; but, if so, the 
opeiutor must afterwards go round to the right side to per- 
form the operation of crusJiing. It is, however, equally if 
not more convenient to introduce it on the right aide, in 
which case time and movement are economized to a slight 
extent. 

4. To find and seize the stone. — ^This is a veiy impor- 
tant subject, and about which there has been no little discuK- 
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Bion, eince practical men have beeu divided in their opinions 
reepecting the course to be followed. 

It will be supposed here that the lithotrite last described 
(fig, 57) has been easily introduced, and that its blades 
have passed into about the centre of the vesical cavity. 
The proper method of holding the instruiaent is the first 
step to be considered, since the facility with which the 
operation is performed will much depend on the system of 
manipulation adopted. The surgeon should be completely 
familiarized with the lithotrite, and with the best position 
and action for his hands upon it, long before he ventures to 
operate in the living bladder, so that he may instinctively 
hold and manage the instrument according to the rules 
laid down, and has not to recall them to his memory at 
that moment. Without doubt, the best method with the 
exiiiting lithotrites has been ascertained by practice and 
observation ; viz. that whicli enables the operator (bearing 
in mind our guiding principles) to exert the largest amount 
of influence on the stone, with the smallest amount of 
disturbance to the bladder. Even supposing this were 
not the case, it would be advantageous to the operator to 
practise one method as tlie rule, and so acquire a facility 
in the use of the lithotrite, which practice by an uniform 
method alone can impart ; but it is doubly so in the cir- 
cumstances Just stated. 

Firet, the manner of holding and employing the litho- 
trite when the bladea have arrived in the cavity of the 
bladder. 

The left hand being above the instrument, the cylindrical 
handle is at first lightly held between the thumb and three 
fingers, the little finger being free, so that a slight rotary 
movement of tlio instrument can easily be made on its 
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asia, when necessary. The wheel-shaped end of the sliding 
rod, which terminates in the male blade, is then held be- 
tween the thumb, index, and second fingers of the right 
hand (see fig. 61), so that it can be drawn out, and pressed 
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in, at pleasure; corresponding to which movements, of 
course, the blades at the other extremity are opened and 
closed. 

If a atone or a fragment be seized, the fingers are to 
remain on the wheel with slight pressure to retain it, 




and the thumb is to be extended to draw upwards tlie 
button, which act suffices to change the sliding into 
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the screwing action. A turn of the wheel now sorews 
home the male blade, and crushes what lias been caught. 
If this ia small, the fingers of the left band remain in their 
place ; if it is hirge, and especial steadiness be required, 
the cyliodrical handle ia grasped in the palm of the left 
Land, and perfect immobihty is ensured («w fig. G2). 

In order to reverse the blades in searching for fragments, 
it is only necessary to rotate the cylindrical handle between 
the thumb and fingers of the left hand, the wheel remain- 
ing unmoved in the right band. Indeed, the most com- 
plete and exhaustive eeries of changes in position of the 
blades is attained in this instrument by rotation with the 
left hand, while, at the same instant, the right hand is 
opening and closing the blades in search. 

The manner of employing the French instrument may 
next be described. 

The handle is to be held between the thumb and 
fingers of the left hand, the thumb applieti to a knob 
nltoched to the disc, the index finger to the other 
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knob attached on the farther side ; the second and 
middle fingers are applied to the handle close to the 
index fingei-; the little finger may be free or applied; 
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where ease of movement is wanted, as in searching, it ia 
free ; where steadineaa and immobility, as in crushing, it is 
applied. The pulp of the thumb ia brought into contact 
with the knob, the last or distal plialangeal joints of the 
fingers are the parts which come into contact with the 
opposite side of the handle (fig, 63). Held lightly, but 
firmly, in this manner, the thumb and index command 
and control easily the movements of the instrument, and 
can incline the blades right or left, with very little move- 
ment of the hand itself, and, & fortiori, without any change 
or shifting of its bold on the instrument. 

The right hand is free to open and close the blades, to 
turn the movable disc which converts the sliding into a 
screw action, and vice vered, and to screw home the male 
blade for the purpose of crushing the atone, Tlie position 
is represented in the adjacent drawing (fig, 63), 

Now, what is the first proceeding in order to find and 
to seize the stone ? 

It has been customary to describe two methods of pro- 
ceeding, conducted on two distinct principles, and necea- 
sarily differing also in the details of execution. The first 
mode, or that which lias been commonly adopted in this 
country, is attributed to Baron Heurteloup, and was em- 
ployed by Sir B. Brodie. It consists in depressing the 
blades on the posterior wall of the bladder and endeavour- 
ing to make it, by gentle pressure, its lowest part ; on 
withdrawing the male blade the stone ialls into the litho- 
trite, it is said, four times out of five, " If it should not 
do so " — I now quote the precise words of Sir B. Brodie 
— " the forceps, without being moved from its situation, 
may be gently struck with the hand on one sid^ or on its 
anterior pai't, and the slight concussion thus communicated 
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to the bladder, will probably be sufficient to dislodge the 
calculus, and bring it witliin the grasp of the infltniment. 
If it should be otherwise, the forceps, being closed, may bo 
very gently and cautiously turned to one side or the other, 
so tliat the curved extremity of it may make an angle of 
25" or even 30° with the vertical line of the body, then 
opened and pressed in the direction of the rectum in the 
manner already described,"* 

The principle of this proceeding is, to place the crushing 
instrument in a position presumed to be advantageous, and 
to bring the stone to the instrument in almost any way, 
rather than apply the instrument to the stone. 

The other mode is that of Civiale. He regarded its 
principle as tlie reverse of the preceding. By position of 
the patient, the centre of the bladder and space beneath 
it are selected as the area of operation ; no depression is 
made ; contact between the walls of the bladder and the 
instrument b, as much as possible, avoided. The instru' 
ment b applied to the stone in the situation which thb 
naturally takes, and the operator carefully avoids moving 
it, or any movements of concussion whatever, however 
slight. At the same time, it will be understood that the 
free movements, and complete search in all parts of the 
bladder, which are essential to successful Lithotrity, and 
which characterize the modem practice, are only possible 
with lithotrites of a much more perfect kind than those 
which were employed by the dbtinguished operators first 
named. 

We shall now consider the plan in detail The blades 
having entered the cavity of the bladder, the instrument 
slides easily and smoothly down the trigone, which in the 
• Tnin», Med, Ctir. Soc., voL raviii, p. 17*. 
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Hving and healthy organ is an inclined plane, although 
quite otherwise in the atonied and in the dead bladder. 

In many cases the stone is grazed by the instrument as 
it passes, and the slightest lateral movement of the blades, 
right or left, will determine on which aide it lies. If so, 
the operator is careful not to disturb it, but he inclines the 
blades sligJUly away from the side on which it lies, carry- 
ing the instrument gently in towards the posterior wall of 
the bladder, while the male blade is gently withdrawn. 
It is important always to bear in mind, that as long as the 
blades are near the neck of the bladder, the male blade 
must not be withdrawn roughly, since it would impinge 
on that sensitive part and cause pain or injury. Having 
done so, be now inclines the well-opened lithotrite towards 
the stone, slowly closes, and almost certainly seizes it. 

But suppose no stone was felt on entering, he is then 
directed simply to withdraw the male blade an inch or 
more In tlie middle line, to incline the blades to the right 
side about 45°, and then to close them, without altering 
the' axis of the shaft, or otherwise disturbing the centiul 
position of the instrument. Thus in almost all positions 
the stone is seized sideways by the blades of the lithotrite, 
and veiy rarely by their extremities. If no stone is felt, he 
turns them, opened, to the left in a similar manner, and then 
closes them. ObseiTe, that the blades are always to be 
opened before they are turned, for this reason ; if the turn 
is first made and the blades are subsequently opened, the 
chance is that the male blade as it is withdrawn will move 
the stone away ; whereas if the blades are inclined while 
open, the stone, if there, is almost certainly seized. This is 
one of the many apparently minute but important points 
of which systematic Lithotrity is made up. To return : 
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it is very rare that the stone will elude the search thus 
&r, but if it does, depress the handle of the Utbotrite half 
an inch or so, which raises the blades very slightly 
from the floor of the bladder, and turn them another 45° 
to the left, bringing in fact the blades horizontal to 
the left ; close ; if unsuccessful, turn them gently to hori- 
zontal on the right, and close. These five positions (ver- 
tical, right and left incline, right and left horizontal) 
explore the bladder fully, middle, right, and left, and will 
almost certainly find any tstone of luodenite Kize in a 
healthy bladder. The object is at the same time strictly 
to avoid communioatiDg any jerk to the instrument or 
to the bladder. In all these movements, if properly 
executed, there has been barely contact of the litho- 
trite with the vesical walls, at all events no pressure, no- 
thing to provoke undue pain, or cause contractions of the 
bladder. 1^ however, there is an eularged prostate, causing 
an eminence at the neck of the bladder, a depression 
behind it, or the stone is very small, or we are 
exploring for some frnginent, at the close of the case, 
which is suspected to have eluded previous search, and, 
also, in some cases where none of these conditions exist, 
the blades may be revei-sed so as to point downwards to 
the floor, and the object sought may then often be secured 
with ease. If seeking for a small stone or for fragments) 
we shall employ a Utbotrite with short blades, which can 
therefore be reversed with much greater ease than one with 
long blades. 

In order to do this properly in the normal bladder, 
the handle of the lithotrite is depressed another inch or 
so, between the patient's thighs, so tb&t the shaft of the 
Instrument, instead of being directed obliquely a little 
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upwards, is level with, or even points a little below, the 
horizon ; the blades, supposed to have been already brought 
to the horizontal as before described, are cautiously 
turned, about 45° say, to the right (right reversed incline), 
so as to point obliquely to tlie floor, which should be 
barely felt, or very lightly touched by them. No pressure 
should be made on tbia part of the bladder by any part 
of the instrument, and it It easily avoided by depressing 
sufficiently the handle of the lithotrite. Then close the 
blades ; next, turn them back, that is upwards, over to the 
left (left reversed incline) ; and close. Lastly, they may 
be brought round the revei-sed vertical position, and the 
floor lightly swept ; and this requires the maximum 
depression of the handle. But when the prostate is 
considerably enlarged, and a stone or fragments have to 
be sought behind it, the lithotrite is reversed without de- 
pressing the handle (fig. G5), 

As a rule, all these movements are to be executed at or 
beyond the centre of the vesical cavity, the proper area 
for operating, without hurry, rapid movement, or any 
other which partakes of the nature of a jerk or concus- 
sion, and, if in a fairly healthy bladder, without causing 
more than a veiy slight degree of pain to the patient. 
Nevertheless, there are many cases in which the special 
spot for searching with reversed blades is close behind the 
neck of the bladder. With the cylindrical Iiandle this is 
quite easy and safe; the mode of using it will be shown 
in considering the removal of small fragments. The 
operator's eye is also to be so &.miliar with the scale 
marked on the sliding-rod, that he knows at a glance the 
exact interval which it indicates as existing between the 
blades in the bladder. 



It is essential to good practice, wliile manipulating the 
litliotrite, to mnintaiti the axis of the instrament, as &r aa 
possible, always id the same direction. The blades only are 
to be moved, the nhaft should occupy the same ioclinatioD, 
unless when this is intentionally altered. In screwing 
home tlie male blade, the operator is very apt to move the 
lithotrite also, at each turn of the screw, unless he is conscious 
of the care necessary to avoid this evil. All lateral move- 
ments, all vibration and concussion, necessarily tell on the 
neck of the bladder and prostatic urethra, where the instni- 
ment is moat closely embraced, and its mobility \a most 
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limited. To that part of the lithotrite which occupies the 
anterior portion of the urethra much freedom of latecal 
movemeot is permitted, aod in the bladder the inBtrument 
is free, although in a less degree ; but the axis, or fixed 
point, as regards lateral movement, is at the part indicated, 
which is also the most senaitive spot of the entire passage. 
Hence the aim of the operator should be to produce in 
this situation no motion of the lithotrite except that on 
its own axis. Few of the details of the operation require 
more practice to maaier than this. 
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A rule liaa been laid down with reference to the sitiiii- 
tion of the calculus in the bladder. It k said that the 
larger the stone is the more certain is it to be found lying 
near to the neck of the bladder in the ordinary recumbent 
position, wliile a small one is usually detected at the bock 
of the trigone. Without at all assenting to the accuracy 
of this remark, at all events in relation to the small ston^ 
which is often close to the vesical orifice, it may be said 
here that the act of seizing a large atone in this positioB 
requires consideration. In this case, the lithotrite is not 
necessarily to be pushed onwards to the bottom of the 
bladder; it is sometimes better to incline the blades from 
the side on which the stone is felt, then to push on the 
female portion of the instrument only, by itBcl^ as far as 
it wilt go, maintaining the male blade at the neck of ths 
bladder ; it is now only necessary to incUne towards the 
stone, and it will be seized almost certainly at once. But 
if the operator commences by pushing on the wliole instru- 
ment, and then withdraws the male blade according to the 
ordinary custom, this blade is apt to be drawn against the 
large stone, which it therefore fails to catch, and presses it 
back against the neck of the bladder, producing pain, 
irritation, and perhaps bleeding. As a genenil rule, I 
think it may be said, that failure to seize a stone most 
commonly arises from its close proximity to the neck of 
the bladder [whatever position is given to the patient], 
Kud from the male blade being di-awn up against it, 
at each opening of the lithotrite, in the manner just 
described. 

Such then is the method of finding and sei^ng the 
stone, which admits of free movement of the lithotrite ia 
every part of the bladder, and in every direction. The 
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other method alluded to is, no doubt, to a certain extent, 
an efficient one, but I believe it to be more irritatiog to 
the bladder, aud less certain for removing every minute 
fragment towards the end of the operation, while it fails 
to deal efficiently with a stone lying behind an enlarged 
prostate. Hence the crushing operation has heeo ofiea 
Baid to be inapplicable when such disease exists, a conclu- 
sion wholly unwarranted by the practice and results of 
modem Litbotrity, 

The rules already laid down for finding and seizing, 
apply more or less to all lithotrites, ss far as the rules can 
be applied with less perfect instruments, this genertd rule 
applying invariably to all ; viz, the more powerful the 
lithotrite, that la, the larger and longer are its blades, the 
less readily are we to adopt the horizontal, and still less, 
the reversed positions of the blades ; the more fluid also is 
it necessary to have in tlie bladder. As the long and 
fenestrated blades are used chiefly for the initial act of 
breaking up a large stone into fragments, it is obvious also 
that there is less occasion for the horizontal and reversed 
movements, since a large stone may almost certainly be 
seized by the right or left incline. 

The old common screw lithotrite requires more change 
of hand than either of the others. No specific directions 
cm therefore be given in writing which could be of any 
service. No operator can, I imagine, elect to use it now. 

The manner in which Sir William Fergusson employs 
his rack and pinion instrument is thus portrayed in his 
own work (Figs. 66 and 67), copied here by permission. 
I am, however, gratified in knowing that Sir William has 
recently adopted my lithotrite with the cylindrical handle, 
with " slight modifications," as he has stated in the latest 
o 2 





edition of his admirable and well-known " Manual 
Surgery." 

S. The manner of crashing the stone when seized. — Sap^^i 
posing tliat a hard stone of an inch and a half in diameter 
is in the grasp of the lithotrite with the fenestrated blade, 
which, it will now be understood, is the only instniinent 
with which it is safe to commence an attack on it, the screw 
is to be gradually turned at first, to make Uie blades bite, 
since a sharp turn at this moment is likely to drive the 
stone out either right or lef^ As the power is increased, 
which is still to be done slowly, the resbtance is felt to 
relax, sometimes by degrees, sometimes suddenly with a 
crack, and the stone ia broken usually into four or fira 
large pieces, besides some small dcJbris. This being doD% 
the male blade is again drawn out, taking care not to sliii^ 
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tbe situation, or alter the axis of the lithotrite, and, almost 
certainly, one of the large fragments vrill be picked up. 
It is then only necessary to screw home, release the screw 
and open as before. This process may be repeated two or 
three times, if the iuatrument is worked at the same spot, 
and the patient maintains his position. Since the area 
within which the larger fragments fall is very limited in 
extent, and remains unchanged if these conditions are 
complied with, there is no difficulty whatever in finding 
the fiugments readily, provided the operator is content to 
work in the centre of the bladder, above its most depend- 
ing part^ as determined by the position of the patient, and 
not to change the place either designedly or unwittingly. 
The large and heavy pieces fall invariably in the same 
place, and may be picked up again and ag-ain, if this simple 
rule of keeping the blades in one place is adhered to. 
Having now broken-up the stone, and, say, cruslied two or 
three times the largest fragments, enough has been done 
for the first sitting. At all events, the lithotrite should 
not remain in the bladder more than one or two minutes, 
wliich is ample to produce the result described. The 
patient should at once be warmly wrapped up ; a hot 
bottle put to his feet; while a hot napkin, or a flannel 
wrung out of boiling water, applied to the perineum and 
liypogofitrium, has a soothing effect, and diminishes any 
want to make water which may be present, and which it 
is best to discourage for a short time. During the first 
twenty-four hours, at least, after the first sitting, with a 
stone of the kind described, the patient should pass his 
water as he lies on his back ; the large angular fragments 
are in this way prevented from being driven forcibly 
against the neck of the bladder. It is because these oha- 
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racters are more marked after the first fracture of the 
stone tljan afler later BittingH, that it is desirable, as a rule, 
to take every precaution against iiTitation, l(>cal and general, 
ader Ibe first cruabing or two. On no account eliould the 
bladder be injected or washed out after the first sitting ; in 
tbe first place, because it is on this occasion particularly 
desirable to avoid unnecessary irritation ; and, secondly, 
because the first object being mainly to make fragments, 
no great amount of small debris capable of removal, 
would probably be found. Here, as on moat occasions, the 
following maxira will be found a judicious one : calculous 
matter, when brought to a granulated condition, will come 
away of itself more easily than you can remove it ; frag- 
ments, too large to pass the urethra, will remain behind, do 
what you will ; fragments small enough to pass with some 
diihculty should be left to take tlieir chance at first, since, 
if the bladder is unduly irritated by repeated instrumenta- 
tion for their removal, some of them will be driven by its 
involuntary action into tbe neck of tbe bladder and urethra 
with violence. On the other hand, if tbe bladder remains 
quiet, they will, probably, not pass until, after a day or 
two's Bojoum in the viscus, their sharpest angles have been 
worn down a little, when they may be trusted to find tbwr 
own way safely enough, A meddlesome disposition is not 
less prejudicial here than in any other department of sur- 
gery. If crushing is properly practised, we shall act 
wisely in m^nly committing to nature the task of removing 
the product. Overhaste, or undue anxiety to see or to 
display the results of our work, both tend to defeat the 
ultimate success of the operation. 



CHAPTER XI. 

LITHOTRITT, ITS SYSTEMATIC APPLICATION CONTINUED. 

The Crashing and Remoy&l of Fragments. — Varioos Modes of Discorering and 
Crushing the last Fragments. — Treatment following the fitting.— Impacted 
Fragments. — Ferer. — CystitiB. — Inflammation of the Kidney and Orchitis. — 
Haemorrhage. — Retention. — ^Administration of Ckloroform. — Lithotrity in 
Children. — Becapitolation of Directions for the Performance of Lithotrity. 

6. The crushing and removal of Fragments. — Supposing 
that, thanks greatly to management and care, no signs 
of local irritation, and no bleeding, or only a trace of it, 
have appeared, and no fever has occurred, it is desirable 
very soon to deal with the fragments. After a period of 
from two to three or four days, according to circumstances, 
we should, unless the stone has proved so hard or so large 
as to require another application of the fenestrated in- 
strument, commence the second sitting by introducing a 
lithotrite with strong plain blades, of which the male is 
much narrower than the •female blade (fig. 52). As the 
fragments are now large, and, probably, several in number, 
simply opening and closing in the first position, or in the 
right or left incline, will almost certainly secure one at 
each attempt, and enable us to crush it into smaller frag- 
ments, making at the same time a fair proportion of fine 
d^bris^ a good deal of which generally becomes impacted 
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between the blades of the lithotrite. Much of this ii 
pacted material may be brought away in this manner, if , 
the urethra is capacious ; if not, it is desirable to dimioieh 
the quantity before removing the instrument, inasmuch aa, 
being powder, it w sure to come away easily enough 
during subsequent micturition ; and there can be no 
necessity to irritate the bladder or urethra by withdrawing 
the blades largely impacted. By adopting the following 
manoiuvre, almost all this debris may be removed from the 
instrument at will. The blades are to be carried to the 
centre of the bladder, the cylindrical handle is grasped 
firmly by the left hand {see fig. 62), while ihe right 
screws the male blade iis near home as it will go, and then 
makes numerous alternate turns of the screw, one turn 
out and one in, somewhat rapidly : tliis movement will 
work the impacted debris out of the female blade on each 
side of the narrow male blade. This proceeding is prac- 
ticable with a flat-bladed lithotrite in which the male blade 
is narrower than the female, and it ia one of the important 
purposes contemplated by the construction described, and 
forms one of the a<lvantages of the instrument. The 
patient is now to rest quietly, making water in the 
recumbent position, aa before, certainly during twenty-four 
hours, and no efforts ore to be made to remove the results 
of the crushing by means of evacuating catheters or 
otherwise. 

It is quite possible to remove by the fiat-bliu3ed 
lithotrite a large proportion, or even the whole, of tlie 
calculous debris, instead of permitting it to come away by 
the natural passage. As much as will pass easily between 
ihe blades should be brought away, but not more. The 
removal of large portions thus ia not to be advised, as a 
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rule, and for the following reasons. First, nothing is 
gained by bo removing it ; all the d^ris which can be 
impacted between the blades of an instrument being in a 
state of powder, or nearly so, can come away by the 
urethra easily without such aid. Secondly, the risk of 
over-distending and scratching the urethra, together with 
the serious consequences which these accidents often entail, 
is increased by this proceeding. Unless the bladder fails 
altogether to expel the debris, mechanical methods of with- 
drawing it are better dispensed with. Thirdly, the impac- 
tion of fragments in the urethra is subsequently much 
more likely to take place, if any laceration of the canal 
has been occasioned by withdrawing debris. Indeed 
troublesome impaction of fragments does not very often 
occur unless the urethra liiw been previously injured in 
some way.* 

The succeeding sittings may usually follow at intervals 

■ SitB. BrodiewrileBOn thU lubject asfollown: — "There are, howeTfir, Bome 
very f^vs objections Is this mode of prooeediiig. The witlictiawiag ol ihefotveps, 
if much louled with eatcalous matter, atretchaa the ncethra bejonU iti natural 
diameter, sad, in so Joing, not only giiea the patient much pun at tlie time, hut 
renders him linblo to rigors afterwards ; secondlj, in four inetanccB in which I 
hod adapted this practice the nr«thni was torn, and an inGltration of nrine into 
the sorrDUnding tisauea, foUoved by urinnry abscess, wss the coasequence. Two 
of these patienlB in whom the mischiof prodnoed was deep in the perineum, died, 
notwithstanding the abscesses hsiing lieen freet; opened as soon as the; nera 
deteated."— Med. Chir. TnmB,, vol. uxriii. p. 175. Nolca on Litbolrity. 

In relation to the oceurreace of infiltntiou of urine, and abscess after Litho- 
trit;, Mr. Charles Hnwkiasthaseipresses himself ;—" He beliciod this accident 
might b« entirelj avoided, if the operation of cmehing be pcrforoied with the 
lithotrite, — that is, if the operator is BatisGed with orusbing the stone, and not 
attempting to withdraw the fragments between the benks of the JDBtrument. 
Ha betieved this accident never accnrred except where the urethra had been 
lacerated ffith a piece of stone during the withdrawal of the instrument ; then 
impaction of a fragment led to the results which the preparations exhibit ; bnt 
where the urethra has not been lacerated, impaetion is of Uttle importance, and 

no dangerODi symptoms are likely to result from Buch on occarreuee 

Since nn attempts have been m]Lde (o remoTe fragments from the bladder in 
the instnunent, be had met with no such accident. . . , . As ^ as 
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of from two to three or four days, unless difficulties have 
arisen ; and tbe kind of instrument employed must depend 
on the size of the fragments we have to deal with, and 
these, of course, will depend on the original size and 
texture of the st^ne. If there are now many small 
fragments remaining in the bladder, but too large to pass, 
a condition which may exist after two or three crushings, 
it will be advisable to employ the litliotrite with a wide 
male blade (fig. 53), but constructed in all other respects 
similarly to that last used. With such an instrument it is 
scarcely possible to fail of picking up small fragments on 
each time of opening and closing, and on each crushing 
these will be granulated by the action of its flat blades; 
while not only the right and left incline, but the right and 
left horizontal positions, will be advantageously available 
in its use. When the fragments are small, it is not 
necessary always to screw up the male blade in order to 
crush them; it suffices simply to press it closely home by 
manual power, a method adopted by some. The screw, 
however, is smoother in its action, admits of no jerk or 
concussion, and I prefer it on this account. If a fi'agment 
falls between the blades which the scale upon the sliding- 
rod indicates to be too large for the power of this instru- 
ment, it has only to be rejected, and smaller ones found 
and crushed. In two minutes much granulated matter 
will have been made by the application of this instrument 
to the smaller fragment*, aud this may 1« safely left for 
nature to expel. These processes are now to be conducted 



ttempt thp remonl of itana in 
the teoop-litliDlritc. If Urn iloDt ia titll muW, it mKir be left to oitiiTS 
for tha lilailder to be etkcaaled of tht fn^eiiu, or whura Uiem wu ■ iliS- 
colt; in puiiDg Ibem, he ti»d ratDored roocb b; meuu of wMbing oui iIm 
biMlder." . . . .~r>tfa. Tnu., Fart I, of rol. iu. ISGO, pp. 123-1. 
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on the principles laid down, and repeated until the stono 
has nearly disappeared. 

7. Removal of the last fragments. — Thia is an extremely 
important crisis in the operation, and one which it is impor- 
tant not to neglect. It sometimes demands more skill 
and nicer manipulative power, than any other part of it. 

Supposing that after four, five, or sis sittings, or more if 
the size of the calculus has demanded them, it has become 
obvious that very little calculous matter remains in the 
bladder, we have now to take care that the last fragments 
are entirely removed. As long as any remain, there will 
almost invariably be some pain in passing water, especially 
at the close of the act, while the urine may be cloudy and 
often tinged with blood, and quick movements of the body 
give pain. As long aa these symptoms persist we may 
suspect that some portions still remain behind, and these 
must be found. The best method of proceeding is to 
introduce, as before, the lithotrlte with plain blades, taking 
care to have only a small quantity of water in the bladder. 
Bay about two or three ounces. The best form for the 
purpose is that in which both the blades are short and 
wide, and their ends not in any degree tending to a point. 




Fig, es. lithotrlte with short BDd v]de pli 



The form represented by fig. 68 is greatly preferable for 
this purpose to that of fig. 62, p. 163. If by the ordinary 
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positions of tlie instrnment we encounter no fragment, the 
handle muiit be a little depressed between the patient's 
thighs, OS directed for the reversed positions at pages 190-1, 
and these positions of the blades employed. It wiU now 
be seen why the pointed blades are objectionable, aa being 
more likely to irritate the floor of the bladder, and lees 
likely to catch the fragment. A careful search in the right 
and left, reversed incline, and in the reversed vertical poed- 
tion, will generally discover its object ; if not, the patient's 
pelvis is to be raised aliout four inches, that is, to the ex- 
ceptional position, when ivith care and perseverance the 
fragment will be caught and crushed. This sitting requires 
Bonietimea a little longer time than usual ; it should never 
extend, however, beyond three or four minutes. If not 
successful, then it is better to wait a few days, and to try 
on the next occasion a slight deviation in the jvoaition of 
the patient, as from the back to reclining a little on either 
side ; and the effect of an ounce more or less water in the 
hla^lder than before used should l>e observed. 

I have l>efore alluded to the facility which the cylindrical 
handle aSbrds for the most delicate sounding, or searching 
for these tiny fragments ; and also to the ease with which 
a practised hand may demonstrate the practicability of 
producing an audible "click" from a fragment no larger 
than a pepper-corn. A gentle but very rapid half-turn of 
the instnimenl between the finger and thumb will give a 
blow sufficient to produce a click, which three or four 
persons standing over the patient may hear. I have often 
afforded the proof of this, by first producing the " click " in 
question, and then instantly seizing and removing the little 
fragment oubroken, unce ib is mostly too small to produce 
any inconvenience in its transit through the urethra, and 
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placing it in the hand of the bystander, who is usually 
surprised to see how minute a body may thus be detected 
and removed. 

It is at this period of the case that the cylindrical 
handle of the Uthotrite becomes of great value. Sup- 
posing the instrumeut to have been placed in the bladder, 
and that the blades are in the reversed position, these 
should be brought up close to the neck of the bladder, by 
withdrawing the liUiotrite until tliey are felt to rest lightly 
against the internal meatus. Now, holding the handle 
between the index finger and thumb, several gentle but 
quick serai-rotations of the instrument on its axis should 
be made in perfect silence, and if any fragment ia there, a 
slight click is easily obtained, or the contact felt. All that 
it is necessaiy to do, is to open at this spot the blades of 
the lithotrite, by pushing the female blade towards the 
centre of the bladder, for about half an inch or so, and 
then, on closing, almost certainly the fi:agment is included. 
You then turn upwards the blades and crush. 

It has been supposed to be sometimes useful to employ 
an instrument of similar form to the preceding, but with a 
email channel traversing tlie male blade, and entire length 
of the sliding rod. In this way, without removing the 
instrument from the bladder, we may add to or diminish 
the fiuid contents of (he bladder, and thus search for the 
fragment under different conditions of the viscus. I 
succeeded recently with an exceedingly troublesome frag- 
ment which had eluded me at two somewhat prolonged 
sittings previously, by using this instrument in the 
following manner : — The patient was seventy-five years 
old, had a very large prostate and a greatly diseased 
bladder, with phosphatic calculus, all of which had been 
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removed except this small bit. I introduced the hollow 
lithoti'ite, the patient standing and leaning forwaid, opened 
the blades about an inch, and tben allowed the urine to 
Sow out altogether, through the hollow male blade : on 
closing the blades (that is, drawing down tltefevwie blade 
upon the male, not raising tbe male blade, an important 
distinction), I found and crushed the missing fragment. 
At this time, however, I did not possess my present 
litbotrite, which has rendered any resort to the instrument 
in question unnecessary. 

There was another resource which was a favourite one 
with Civiale, to find a last fragment not yet expelled, \\z., 
the employment of the "trilabe," or "pince a trois 
brunches," one of the earliest instruments deiiigned in tbe 
history of Litbotrity. It (see fig C9) consists of a straight 
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cylindrical sheath, containing a stem, having three branches 
at its vesical end, which expand on pushing them 
outwards, and approach each other closely on being drawn 
in : in the centre is a fourth branch with a rough bead, 
which can be rotated or otherwise moved independently of 
tbe rest Civiale had an inventor's " peiidiant " for this 
instrument, and although for every one else it had long 
been obsolete, he waa fond of showing it and using it 
occasionally. This feeling shows itself even in bis post- 
humous work on Lithotrity, in which it is still referred U> 
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with obvious satisfaction.* Hia directions for its einploy- 
ment may be expressed as foUows. To search for a final 
fragment, introduce this iostrument into the bladder, 
which should contain about five or six ounces of water ; 
expand the branches a little, and rotate them once or twice 
by way of searching ; meantime the urine slowly runs oflF 
through the instrument until the three blades are sur- 
rounded on all sides by the walls of the bladder, a cavity 
of a pyramidal form existing between them. Into this 
cavity the fragment is almost certainly brought : it may 
be felt for there by the centi-al branch. The branches are 
now slowly withdrawn into the stem, the cavity slowly 
contracts in size, and the fragment is found in its centre, 
and will be crushed either by them as they finally dose, or 
by rotating the central one. 

Nevertheless, while it is a rule in searching for minute 
fragments at the end of a case to employ a small and light 
instrument with a small quantity only of urine present, 
there are some very rare cases in which there is reason to 
believe a fragment or two may still remain behind, although 
none has been so detected. It may be from peculiar configura- 
tion of the prostate, or that in some bladders the interstices 
are so numeroixs from fasciculated muscular coats, that 
small fragments become engaged in them, and evade all 
search by that means. 

Until a very recent period it has been the custom, and 
I believe it still is so with some operators, to use large 
injections of warm water for the purpose of washing out 
the remaining fragment or fragments. Indeed, this practice 
formerly was regarded as an essential part of each sitting in 
Lithotrity. Not only was a preliminary injection made, 
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to ensnre the presence of a specific quantity of fluid far 
the lithotrite to work in, but, ader the removal of the 
iustrument, the patient was commonly placed in the upright 
position, and several syringefula of water were briskly 
injected and encouraged to flow out with force, to remove 
the d^tis. I Boon observed how remarkably small were 
the results obtained by this process : few who have not had 
the opportunity of witnessing the practice would believe 
how curiously barren such proceedinga were in propor- 
tion to the disturbance, not to aay pain, protluced. A 
bladder, for example, is known to contain much di^bris, for 
a large crushing has just taken place, nevertheless nothing 
more than a mere bit or two will often appear, although a 
large evacuating catheter has been introduced, and several 
jets have passed tlirough it, A day or two afterwards, 
perhaps, when the patient has recovered the initation set 
up by these prolonged manipulations, a quantity of small 
fragments passes easily enough by the natural efforts. I 
therefore tried to dispense with these evacuating injections 
altogether, and with so satisfactory an etfect that I have 
never resumed them, in that fashion at least, in a single 
instance. Any artificial mode which I have employed, of 
removing fragments, over and above the use of the 
lithotrite, has been, for some years, solely that which ia 
offered by means of Mr. Clover's evacuating apparatus; 
which shall be described in due course. 

All the rest of the apparatus, including syringes, double- 
current catheters of every description, as well as those 
ingeniously designed current-propellers in manifold variety, 
worked by the endless screw and otherwise, which French 
mecbanieal genius has called into existence, must now be 
regarded not only as useless but as positively mischievous 
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machines. All that involves prolonged contact of large 

instruments witli the bladder and urethra is, piv tanto, a 
source of pain and even of danger. Again and again it 
it is necessary to enunciate, that nothing but evil can arise 
from unnecessary meddling with the neck of tlie bladder 
and with the urethra ; and many a life lias been sacrificed 
by the gratuitous employment of instruments, or by the 
injui'ies caused by unnecessarily dragging forth fragments 
of stone by mechanical means. With these preliminary 
reniaiks, I shall now merely describe briefly the methods 
which have been em- Pia. 70. p™. tl 
ployed for the removal 
by injection of water, 
of fragments from the ' 
bladder, and which 
may be useful to a 
certain extent in ex- 
ceptional cases of atony and en- 
larged prostate ; but which are never- 
theless inferior to the apparatus 
already alluded to of Mr. Clover. 

In my first edition that apparatus 
waa then only under trial, and the 
use of evacuating catheters occupied 
more space than will now be devoted 
to it, for the reasons above given. 

Evacuating catheters should gene- 
rally be of silver, or of steel, and as 
large as the urethra will admit, with 
a, large oval orifice near to the end ; 
one should have an openinr; on the ^s '<>■ EvMnni 

^ ° with (ivij openlni 

convex, and another on the concave *''^ ^i [^t,„|,n 
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aspect of the curve (figs. 70 
71 J ; they may also be placed 
htterally (fig. 72). There should 
be a flexible gum elastic or tnetaJ* 
jointed stylet., perfectly filliDg the 
interior, at all events at the 
lower end ■where the openiiig 
is tdtuated, tliat the instrument 
may pass smoothly iuto theblocUj 
der (fig. 73,a). It maybeppo., 
vided witli a stop-cock or not 
(d), or the syringe may have a 
movable piece with stop-cock 
fitting both the evacuating catlie* 
ters, in which case it is unnecea- 
aary. 

When the evacuating catheter 
is a)x)ut to be withdrawn, it 
should not be forgotten that a 

r&j fragment may be engaged in tho 

M I orifice and be protruding from 

W^k " it, an occurrence by no means un- 
^^1 frequent. Tliia is made obvioos 

-^^ - by the light resistance experi- 

enced when the fragment touches 
jntetoi M^rioi. •. ■iTionwraoM. the Deck of the bladder, and the 
patient will probably feel a little pain. If the resistance 
18 very slight, it is only necessary to withdraw the 
catheter slowly and gently, and no harm will result; by 
humouring it, and giving plenty of time, injury may 
generally be avoided, and no pain will be occasioned. 
If, on the contrary, the reai^t.ance is olvious, a jointed 
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metal stylet (fig. 73, a), whicli fits the catheter, being 
poshed home, the fragment will either be crushed or 
disengaged, probably the former ; if tbe latter only is 
desired, a current of water inwards will probably effect 
tbe object. The attempt to crush in this manner is best 
acoomplisbed when the evacuating catheter is of steel. 

Double-current catheters have been spoken o^ but they 
admit very little room for the passing outward of irag- 
ments, because a portion of tbe calibre of tbe instrument 
is occupied by a channel for the inflowing current. One 
of the best forms, if such a catheter is ever required [I 
never use one for any purpose whatever], is that made by 
Mr. Cozeter. Fig. 74 represents a catheter of the old 
construction, which throws the current upwards and for- 
wards. Fig. 75 represents the new one, which directs it 
downwards, so as to stir up the detritus lying at the 



Fig. 71. Double-eunant Catlutar. at nrdlnuT aonitnictloii, 
Uio£ladd«r, 




bottom of the bladder, and thus promofel 
^y^^^A tiieir expulsion with the outflowing e 

Mercier, of Paris, usea one of the fon 





( " coudee " ) he prefers, in which 
orifice is favourably eituuted for the 
trance of debris, ulthough unsafely plaoedl 
for passing and repassing the neck of the I 
bladder, which it is certainly calculated 1 
to irritate (fig VC). An instrument of'l 
Maisonneuve, which has been termed tbft ' 
"Lith^xftre," may be named, but 
tainly not for any purpose of i 
dation It consists of a large catheter, 
the interior of which an endless screw i 
tates, and withdraws by its action ] 
tions of d^ris fi-ora the bladder.* 

T shall now describe the apparatus referred 1 
to us designed by Mr. Clover, for tbaJ 
removal of d^ris from an atonied blad- | 
der, or in other circumstances where it i 
deemed desirable to act in tliis manner. ' 
It consists of a ten-ounce india-rubber j 
bottle, into the n^k of which is fitted m I 
glass cylinder with a perforation at the i 
end, the size of a No. 1 i catheter, together | 
with a series of evacuating catheters. The < 
catheters are of various fonns and sizea, 
each having a transverse plate where the 
don- rings usually are, and a conical collar, to 
ensure accunu-y of fit to the glai 
one 
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They sliould be as large as the urethra will admit, made of 
thin silver, and provided with gum-elastic stylets. In some 
cases, the best kind is that which is cut transversely at 
the distal end (see fig. 77 f). 

Fragments are, perhaps, more easily drawn into this 
catheter than into those which have lateral apertures, since 
the route they must take in the latter is more circuitous. 
There is very little difficulty in passing such an instmment 
if the fitylet is furnished with a conical silver end, project- 
ing half an inch beyond the end of the catheter. 

One of the best catheters has an oval opening at the aide, 
which should extend half through the thickness of the 
instrument, so that the diameter of the opening is equal to 
that of the catheter itself (fig. 77, e). For special cases, 
the opening may be placed either on the concave or convex 
side of the instrument. 

In operating, the patient is to be plnced on his back, 
with his pelvis elevated in the ordinary Lithotrity position ; 
that is, some inches above his shoulders. In employing 
the apparatus, let the following instructions be followed : — 
Having passed the catheter, remove the stylet, and let the 
urine escape, then attach the india-rubber bottle previously 
filled with worm water. Compress the elastic bottle till 
the resistance of the bladder is felt, then gently press on 
the catheter so that its internal opening maj- occupy the 
lowest part of the bladder ; allow the elastic bottle to 
expand as long as the water comea freely away, but if the 
stream diminishes or stops, reverse the current by pressing 
the bottle, and if this will not effect a free outflow, inject 
a little more water, and move the end of the catheter a 
little towards the centre of the bladder. If the calculus 
has been sufficiently broken up, several pieces will come 
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away at once, but when they are rather large, they are apt 
to block up the tube, and the current roust be changed fre- 
quently to enable them to come away. The fragments 
having passed through the catheter, fall into the glass 
vessel, and cannot return when the current is sent inward. 
As soon as the outward current is 8een to slacken, press 
the bottle, to foi-ce back the obstruction, for whether the 
diminished stream depends upon too many pieces, or one 
large piece, or from contact with mucous membrane, it is 
useless to try to empty the bladder further, for no frag- 
ments will be removed by a languid outflow. The inward 
current should be slow, the outward current should be 
rapid, and the process may be repeated ten or twelve timen 
at a sitting. When only a few small fragments remain, 
tlie patient may lean forward against a table, so as to 
make the orifice of the bladder its lowest part whilst the 
catheter (fig, 77, c and D) is used. 

It is scarcely necessaiy to remark, that before using this 
instrument on the living subject, it is desirable to practise 
with it by extracting broken stone or coal from a basin of 
water. The foregoing embodies Mr. Clover's own direc- 
tions for the use of this instrument. Having used it very 
frequently, I would add that it is necessary to use all such 
apparatus with extreme gentleness, and I prefer to do ' 
without it, if possible, as its employment is quite as irritat- 
ing as a sitting with the lithotrite. Repeated injections 
which alter rapidly and considerably the size of the 
bladder, are always irritating to that organ. Mr. Clover 
states that he has seen me use his apparatus some sixty or 
seventy times, and I must have used it at least two or 
three hundred times, so that I have a tolerably fair acquaint- 
ance with the instrument and with its capabilities. 
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Tmitment /oUowhig the sitting. — Much mi 
said in reference to this subject, if every accident posMlile 
to oocar were to be oonsidered and provided agaiiu 
Those of the niosl importance will be oon&idered li«!«a 
some have been already slightly alluded to. 

The principle aim of modem Lithotrity, as by this t 
will have become obvious, is to crush the Rtone wilht 
risk, not only of danger from the operation ilse\t, but (rom^ 
the occurrence of serious difficulties afterwards : for nituty 
of these the manner of performing the operation is answer- 
able. Formerly, a case was rarely conducted to its tennW 
nation without some grave troubles from the impactioQ i 
fragments in the uretlira. Now, this ia a rare occurrettoat | 
Fragments are rarely impacted unless they are sharp i 
angular or the walls of the urethra have been laceratetLl 
If care is taken that the patient passes his water, 
every act of micturition if possible, in the supine positioiijj 
for a day or two after each of the first two or ttireAj 
sittings ; and if the operator is Ciirly successful in pulveri>- I 
ing or granulating tlie stone subsequently, not much rtsfc | 
of trouble will arise on this head. After a short sojoura 1 
in the bladder the angular fragments become water-wor% J 
their points and edges are rubbed down, and they pnai I 
without difficulty. 

Impaction of fragments. — Supposing, however, a fra, 
meut to have become arrested in the urethra, aud timm 
patient to be able nevertheless to relieve his bladder in ' 
a diminished stream, tlie pressure of the urine usuallj 
brings it forward in a few hours to the orifice, or near j 
to it. If not, an attempt may be mnde to remove tl^ i 
aud with a well-made urethral forceps this may ba | 
accoiiiplishud nlmont at any depth. The long atoms ofl 
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the forceps should be slightly curved so as to cross 
each other ; in this way an instrument may be constructed 
seven inches, or more, in length (not including the rings), 
the blades of which will open sufficiently to seize a fragment 
two or three eighths of an inch in diameter, without over- 
stretching the meatus extemus. A drawing of one, made 
for me by Messrs. Weiss and Son, is annexed (fig. 78). They 
are 8^ inches long, and will pass to the neck of the blad- 
der in most individuals. Furthermore, the ends of the 
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Fig. 78. The long urethral Forceps described. They are drawn of exactly half the 

length of the originaL 

blades should not be pointed, should not meet each other, 
and should be slightly scoop-shaped. With this instru- 
ment I have extracted large fragments with great ease. 
All that is necessary for this purpose is to commence with 
a fair firm hold on the fi*agment, and then to give plenty of 
time to the withdrawal, extracting as slowly and gently as 
possible. In this way it is remarkable how large and sharp 
a fi*agment may be safely removed, whereas by force the 
urethra is lacerated, and the extraction is rendered much 
more difficult. Sometimes it is necessary to return to the 
bladder a fragment situated in the prostatic or membranous 
portions ; but all on this side the last-named spot should 
certainly be extracted. To effect the former object, a large 
gum-elastic bougie usually suffices ; if not, a large silver 
catheter, the end of which is cut off*, and the opening 
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accurately fitted witli an olive-Bliaped knob attached to a 
stylet, is passed down until tlie fragment U readied ; tbe 
stylet is then withdrawn, tbe rim of the opeuiiig at 
the end of tbe catheter surrounds tbe fragnient, and will 
remove it safely into the cavity on making pressure : soine- 
times a stream of water forcibly injected will displace it 
more readily than tbe instrument. Some operators prefer 
to extract with a small three-bladed forceps ("pinnei troia 
branches") (fig. 69, p. 206). The small urethral lithotrite 
(fig. 79) is used by others, but the simplest instrument, and 
in my opinion the most efficient, since it is much more im- 




mediately under the guidance of the hand than those which 
are more complicated, is the long urethral forceps described 
above. The employment of smaJl crushing instruments In 
the urethra requires great care and extreme delicacy of 
manipulation, or more harm than good may be done ; and 
should not be resorted to unless the forceps have really 
tailed. A long cuvette, well constructed, is a very useful 
aid ; and is in some circumstances the most eiGcient means 
which can be employed (fig. 80). 

It is said to l>e necessary occasionallj", but very rarely, 
to cut down upon an impacted fragment, either in the 
perineum or near to the meatus exteraus. If it mmuns 
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there, obstructing micturition, or if it is lodged in the 

Fio. BO. Bofl parts surrounding the urethra, which 

JS is apt to happen in or about the membran- 

mm ous portion, causing much disturbance, or 

urn threatening abscess, it might be removed 

by inciaion. Up to the present time 

(1870) I have never had occasion to do 

this ; although occasionally I have had to 

divide the inferior angle of the external 

meatus to set free an unusually large piece, 

which was arrested there. The meatus is 

sometimes preternaturally small, and requires 

to be divided ; if so, this should be done 

at the outset of the cise. 

Removal of foreign bodies. — With the 
proceedings for removing fragments of 
stone, the removal of foreign bodies intro- 
duced into the bladder is closely allied. 
»( tbi uEuni lUe, " Few of tliese can be crushed ; almost all 
must be removetl either entire, or after division into one 
or two pieces when necessary. It is more common to meet 
with them in the female than in the male bladder, always 
excepting for the latter sejc, fragments of bougies and 
catheters which, especially when made of that treacherous 
material the gutta-percha of commerce, are liable to break, 
and thus to occasion this accident. Pieces of stick, straw, 
and sealing-wax are occasionally introduced. I removed a 
considerable portion of the last-named successfully by litho- 
tomy some years ago, not finding by experiment that sealing- 
wax was very friable at the temperature of the body, and 
BO not performing lithotrity. Nevertheless, a simtJar case 
has been so dealt with in ParLs since, and with good results. 
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III the removal of many of the foreign bodies referred 
to, tlie French makers have designed several ingenious 
instrimienta. Figs. 81 and 82 represent those which are 
adapted for laying hold of a portion of hougie, flexible 
and inflexiWe, respectively, and bringing it away eafely. 
The instrument (fig. 81) is introduced into tbe bladder 
with its extremity in the condition shown at a, a hook is 
thea made to issue from it and search for the flexible 
bougie by moving the handle B : the bougie being seized, 
it is forced into a position which coincides with that of 
the long a^is of the instrument, as seen at b, vhich 
insures its safe withdrawal. Fig. 82 is another instrument 
which similarly deals with a jKirtion of metallic catheter 
or bougie. Figs, 83 and 84 represent instruments inge- 
niously contrived for a similar purpose in relation to the 
female bladder, particularly for the removal of hair pins, 
or other pieces of wire, so that it is scarcely foreign to the 
purpose to mention them, especially as it is by no means 
impossible that they might be useful for the other sex. 
Fig. 83 acts by seizing, folding, and drawing a wire into 
a straight tube. Fig. 81 removes them without folding, 
but by simply seizing and adjusting them to the long axis 
of the instrument. 

I have removed a hair pin from the male bladder in a 
man aged 65 years, whom I saw in consultation with 
Mr. R. W. Dunn, by seizing the end of the pin with the 
blades of a lithotrite and slowly withdrawing it, so that 
the pin issued as an almost straight wire, five inches long. 
No bad symptom followed, and tlie jtatient went about aa 
usual the next day.* This is practicable only willi slender 
and flexible hair pins ; but some are made of stout wire 
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which cannot be readily unbent,* and wliicb, indeed, are 

* A common ton ma remoTcd bom ■ joung nun I'ti ihrtt portiimi bj Ijtho- 
tritj. It wu ths nncleni to a pfaoaphatic Btone. Oat. of Calculi, Kojtl Collego 
of Surgeons. Pt. 1. pi. liL fig. 1 4. In the Mosoum H.o. 14, 

There are UTenl exunpUs of piiu, bodkins, Jcc., forming the Doclei at tlotiei 
in the bladder of women, in the Bof&l CoUefte of Surgeona. Stt U.a. 1, H^a. 2, 
II.a. 7, H.a. 11, and pp. 137-30 of Pt. 2 of Cut. of Calculi. 
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too powerful for the inBtrument delineated as fig. 83, which 
was made in Paris, as I once tested in the case of a 
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female patient. MeesTs. Weiss, on that occasion, con- 
structed a fiu^Mmile of that instrument, but much more 
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poweifiil, and witli this I could draw any hair pin into the 
tube of exit. The girl aupplieJ me with a liair pin 
similar to that which she had passed into her bladder, and 
thus I was enabled to discover the character of the foreign 
body to be dealt with, and to learn by experiment that 
the French instrument was quite powerless to remove it. 

Complications occurring in the course of the operation. 
— It is not my intention to dwell at length on compli- 
cations frequently arising in connection with Lithotrity, 
which require treatment on those general principles which 
it must be assumed are well nnderatood by any one likely 
to practise the operation. Some remarks only will be 
made on tliose affections which directly result from opera- 
tions performed on the calculous subject. They may be 
enumerated as follows; — Fever, inflammation of the blad- 
der or of the prostate, orchitis, hajniorrhage, and retention 
of urine. With regard to the influence which certain 
complications, affecting the patient prior to operation, 
should have in determining what method of relieving him 
is to Ije adopted, such as extreme age, debility, renal 
disease, diseased bladder, enlarged prostate, stricture of the 
urethra, peculiarities in the stone itself, that will be dis- 
cussed in Chapter XIV., which is devoted to a consideration 
of the numerous circumstances which should guide the 
judgment in relation to each individual case which comes 
before us. 

Fever. — It is by no means uncommon, although it is 
exceptional, that a sitting is followed by a rigor, rapidly 
succeeded by hot and dry skin, and subsequently by 
sweating. At the same time there are thirst, an accelerated 
pulse, and augmented temperature. Pains in the head or 
buck, or in all parts of the body, not unfrequently occur 
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also. This ia commonly known as an attack of fever, or ' 
of " urethral fever ; " this peculiar group of symptoms 
being associatetl witli some lesion, however slight, of the 
urethra. The attack varies greatly in intensity ; it may 
commence in the faintest chill, or in a rigor of great seve- 
rity, the subsequent phenomena generally corresponding to 
the initial one. In nine ca^es out of ten it is not of 
serious import ; it renders the patient temporarily weak, 
and prolongs the treatment by rendering some posti>one- 
inent of the next sitting desirable. Having occurred onoe, 
it should be anticipated nt the next crushing by keephtg 
the patient warm at the time, wrapping him up well, and 
afterwards applying hot bottles to the feet, and giving 
some warm drink, as hot tea, or a little wine and water, 
if preferred, A moderate dose of opium is, perhaps, the 
most useful prophylactic ; quinine appears to have littla 
influence in preventing the attack. A drop of the tincture 
of aconite given at the time, and repeated in two or three 
hours, has been said to prevent rigors ; but I cannot 
endorse the observation, for it is very difficult to judge 
of the effect of any single agent in these circumstances. 
That one in which I have the greatest faith, as a preven* 
tive, is the surgeon's ability to operate with ease, gentle- 
ness, and rapidity, so as to hurt the urethra as little as 
possible. 

Inflammation of the Bladder, Prostate, or Testicle.— 
When the attack b very severe, it may announce some 
local aflection, the onset of cystitis, or sonic renal implica- 
tion, or inflammation of tlie testicle, although it may still 
be only severe constitutional di.sturbance resulting &om the 
operation, and not producdng any local inflammation ; in 
this case the fever is more likely to continue or become 
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intermitting. If pain above the pubes, or at the Deck of 
the bladder, and frequent desirea to make water are expe- 
rienced ; or, on tlie otber hand, should severe pains in the 
loins and sickness occur, — counter-irritation to the supra- 
pubic region, or to the loins, respectively, is of great ser- 
vice. I know of DO better form for these cases than tlie 
repeated application of hot linseed poultices, sprinkled with 
mustard. Hot hip-baths, demulcent drinks, diaphoretic 
regimen, and mild nutriment, form the main elements of 
treatment ; opium, if necessary, to relieve pain. The 
decoction of Triticum repens, from a pint to a pint and a 
half daily, is particularly usefUl. When the cystitis be- 
comes more chronic, and much pus and mucus are mixed 
with the urine, the bladder may sometimes be washed out 
daily, and anotlier crushing performed as soon aa possible, 
BJnce pulverizing some of the larger fragments may amelio- 
rate the condition of the bladder sooner than any other 
treatment. In orchitis, which rarely occurs, fomentation 
and rest are necessary, but no lowering measures are to be 
adopted. Of course, the next sitting must be postponed 
until it is better, and be a short one, and more than usual 
care be taken in manipulating. 

Eiemorrhage. — This rarely occurs ; a little bleeding 
Bometimes follows the application of instruments, and may 
even continue for a day or two — but this is exceptional, 
I onoe saw severe hemorrhage occur from the bladder, 
not from the urethra, probably from peculiarity of constitu- 
tion, after a short sitting conducted with great care ; the 
bleeding continued in spite of all treatment until the 
patient's death, which occurred in the course of a week, 
At the autopsy no sign of injury was discovered by the 
most rigorous examination, either in the tissues of the 
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bladder or jn tbe prostate ; but the whole mucous mem- 
brane was greatly congested. Tbe patient had been in tbe 
habit, while the subject of stone, of losing blood freely 
from the bladder after exercise even of a very moderate 
kind. The usual treatment of vesical haemorrhage sliould 
be adopted in these cases, consisting in rest, elevation of tbe 
pelvis, cold, with or without ice, ice in small pieces in the 
rectum, even injections of toe- water, or iced solution of matico, 
if the manipulation does not excite fresh bleeding. The 
tying-in of a soft vulcanized catheter may or may not be 
advantageous, which experiment alone can determine. Aa 
a rule, all mechanical ex[>edlents are to be {>o8tpotied, until 
absolute quiet and cold have proved inadequate to obtain 
subsidence of the hseraorrhj^e ; since it is so much more 
easy to excite fresh bleeding by such means than to check 
it; and further attempts to deal with the stone should be 
postponed until the symiitoms have ceased, when the course 
to be pursued is a question for very grave consideration. 
The subject of hsemorrhage in all its bearinga is a very 
large one, and has been treated fully elsewhere. A brief 
synopsis will suffice here.* In a case, recently under my 
care, the disposition to bleed manifested itself after tlie 
first sitting or two, but it gradually got less as the end 
of the treatment approached, and tlte bladder ap|»eared to 
regain a healthier tone. It was sufficient, however, at the 
outset to occasion anxiety, but the case terminated admir- 
ably well. 

Chronic Retention of Urine, — There is one condition 
which must always be closely looked for after Lithotrity, 
especially in elderly subjects. It is the occurrence of reten* 
tion of urine after a sitting. It may occur very insi- 

* DlMues ot tb« Prcntiilc. By the Aatbgr. Und. 1S8S, p. S0<, el Mq. 



THE 09E OF OHLOBOFOEM IN LITHOTBITY. 



227 



diously, occasiouiug great discomfort am] even constitu- 
tional symptoraa, before either the patient or the surgeon 
is aware of the cause. The bladder appears to be tempo- 
rarily atonied, it becomes full and the surplus runs over, 
and Hs the urine appears in the ordinary quantity of 
health, tlie distension of the bladder is easily overlooked. 
It is not due to impaction of fragments in the neck of the 
bladder, but apparently in part to defective power in the 
organ, resulting from the operation ; and in part to swell- 
ing of the urethra, or of the prostate beneath it ; mostly, 
but not always, the natural power is speedily regained, 
but, until it is so, the catheter must be introduced twice 
a day, or more irequently if necessary, as in all cases where 
this condition exists from other causes. 

Ab to the time during which the recumbent position 
should be retained after each sitting, and to the amount of 
confinement within doors subsequently, it is impossible to 
lay down any rules which can be applicable to all cases. 
In each it must depend on the liability to local and con- 
stitutional irritability which each case exhibits. While in 
some cases, where the stone b small and the patient has 
good health and little local excitability, strict confinement 
to the house is not desirable, in others it has been neces- 
sary for a period of some weeks. Often, however, air and 
some very gentle exercise can be taken between each 
flittmg, with advantage to the patient. 

Chlobofoem. — There is a point of some importance 
indirectly connected with the operation of Lithotrity on 
which difference of opinion exist.5. 

I refer to the use of chloroform during the sitting ; and 
fihall very briefly consider how the condition of anieatheaia 
affects the operation, because it is quite evident from the 
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manner in which the preference to perform Lithotrity withoi 
chloroform lias been viewed by some, that the grounds 1 
that preference have been misapprehended. 

First, then, let it be premised that there is no i 
why the patient shonld not escape any degree of pain i 
aneasiness which attend the crushing of a stone if he be 
very nervous or susceptible. In these circumstanoea, it is 
no doubt better on the whole that be should be spared tba ■ 
excitement and the iihock, which might be considerable ilfl 
his temperament. * 

But the pain arising from Litliotrity, properly pprfbrraed, 
is really not much. It is uneoaiaess mther than pain ; 
and as a sitting is rarely longer than one or two minutes, 
the demand on a patient's fortitude is not very consider- 
able. 

Now the only advantage in not employing chloroform 
with which I am acquainted may be thus exp1aine<l. There 
are certain circumstances, over which we have no control, 
and of which we have little knowledge, that render calcu- 
lous subjecte more seusitive on some days than others. 
Ordinarily the patient may bear the sitting without a 
murmur, and after it is over state that he has had little to 
complain of. But on commencing to perform it on another 
day, although the operator proceeds with the same caro 
and fadlity as usual, the patient complains much as soon 
as the litbotrite has entered the bladder: its slightest 
movements aggravate the pain, aud any attempt to proceed 
evidently causes him nmcb suffering. In such circum- 
stances oaturo's plain indication should be tbllowed, the 
instrument should be withdrawn at once, and the sitting 
postponed to another day. If it be persisted with in spite 
of this warning, a rigor may follow, and some cystitis will 
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perbaps, be set up. It is needless to 6ay tliat had cliloro- 
forni been taken in Buch a case, nature's voice must have 
remained silent, and the crushing would have taken 
place, with questionable benefit, probably with risk. Wa 
do not know how, or why, this undue excitability existed; 
no other signs might be present, cautioning the surgeon. 
not to operate that day ; but the sign of hyper-sensibility 
is sufficient, and it is well if the opportunity of being 
warned is afforded. 

The condition thus described is, it may be admitted, not 
frequently so marked as in the instance cited, but it is 
very often present in a less degree. Bearing this in mind, 
it is always wise to shorten any sitting, or at once desist, 
if manipulation becomes more than usually painful. Suf- 
fering is always a sign, in these cases, of some evil which 
it is desirable to avoid ; it suggests increased care, if 
possible, or a shorter term, and it is well to act in accord- 
ance with it. 

This is the benefit, and all the benefit, which I believe 
attaches to the absence of anaesthesia. Each case, in 
relation to this matter, must be judged by its own peculiar 
requirements. My own practice is, to use it without 
hesitation when it appears to me to be necessary, or when 
it is much desired by the patient, and this happens, 
perhaps, in one case out of ten. As before said, Litho- 
trity, in the majority of instances, ought not to occasion 
touch suffering; and if the surgeon habituates himself to 
operate without an anieetbetic, watching for any sign of un- 
easiness on the part of his patient, he acquires almost un- 
consciously a mode of manipulating which is delicate, 
careful, and extremely unlikely to fatigue or irritate the 
bladder. 



sso 



LITHOTHITY IN CHILDEEN. 



It will now be clear how completely tlie advantages of" 
consciousness during Lithotrity have been overlooked by 
those who have regarded them as consisting in the 
operator's ability to ascertain, by his patient's expression of 
suffering, when the coats of the bladder are seized instead 
of the stone ! Slender, indeed, must be the chance of 
that patient's recovery, whose consciousness is needed to 
impart such information to his surgeon. 

LiTHOTJtiTY IN Children, — Lithotrity can be applied 
to patients of any nge ; but there are some difficulties in 
its employment in the cases of children which those of 
adults do not generally present. Regarding Lithotrity in 
the abstract, without reference to age, let us call to mind 
what are the conditions most favourable to success. 

First. A fairly capacious urethra. 

Secondly. A bladder displaying moderate tonicity, bat 
not excessively irritable. 

Now, neitlier of these two conditions exists in children, 
and their absence is the source of tiiost of the difficulties 
in question. 

1. The urethra of the child, say from three to seven, 
or eight, years, is exceedingly small, and it is during this , 
period of life that half the cases below puberty occur. 
To crush a stone at this age it is, therefore, necessary . 
to employ a very small lithotrlte. Hence, none but small ' 
stones are amenable to its action, unless the sittings are 
numerous. For, in a small lithotrite, the blades must 
necessarily be short, otherwise they are liable to break ; 
and short blades are incompetent to grasp any but small 
masses If used to break down piecemeal a stone of an 
incli diamet«r, the time consumed is considerable. Hence, 
in Paris, where only, lathotrity has been largely employed 
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for cliilclren, ten, twelve) or more, sittings are common, and 
each sitting requires at least double the time which is 
necessaty for an adult, from circumstances nest to be 
alluded to. A case is on record there of a child nine 
years old, who, in the most able hands, was the subject of 
DO less than seventy sittings. 

2. The pyriform shape of the bladder, and its situation 
in the abdomen rather than in the pelvis, are unfavourable. 
There is no fixed area for operating as in the adult ; no 
Bpot where the stone may almost certainly be found ; no 
depression behind the prostate ; and the viscus is often 
much distended and capacious ; hence, there is extra expen- 
diture of time in seeking the stone. 

The form and situation of the bladder also favour the 
determination of fragments to the neck, when the patient 
is recumbent in the ordinary position. The organ is 
extremely excitable, contracting vigorously and conti- 
nuously with very slight irritation. Hence, impaction of 
fi-agments in the urethra readily takes place after the stone 
has been crushed. It is common to encounter much diffi- 
culty fi-om this cause ; obstinate retention of urine not 
unfrequently resulting, which has sometimes to be relieved 
by cutting down on the fragment, and removing it through 
the perineum. 

Furthermore, these young patients possess none of that 
self-command which so often conduces to the success of the 
proceeding in the adult ; and chloroform must always be 
employed in tijeir cases. 

Incontinence of urine after Lithotrity in children is 
not a very uncommon result, although it generally dis- 
appears spontaneously in course of time. 

If it ia decided to operate in any given case, the 




uretlira should be dilated on three or four occasionB pre- 
vionsly, tlie pelvis should be well elevated ; and if tlw 
stone, when caught, proves to be no larger than a pea, it 
should be efficiently cruabed at a single sitting, care l>eing 
taken to granulate it thoroughly. Providing it is thus 
Biiiail, the proceeding is generally successful The child 
should be confined strictly to bed, have plenty of demulcent 
drink, an opiate if much straining follows, and wa 
baths. In cases of my own, in which the stone waa 
quite small, I have crushe<i it at a single sitting. Such t 
result must be regarded aa a simpler and safer proceeding, 
probably, than Lithotomy. But where more than two or 
three sittings are necessary, the advantage of Lithotrity 
appears to be very doubtful The instrument I used, in 
that and other coses, is one without a screw ; the crushing 
power being obtained by simple pressure in the (lalm uf 
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the hand ; and this is ample for the small concretions to 
which it is applicable. Fig. 85 represents the instniment, 
and 6g. 86 the mode of applying it. But the usual fonn 
may equally be employed. 

Boys, from nine to thirteen, are somewhat more promising 
subjects, but in thera the same sources of difficulty exist, 
though in a less marked degree. 

Dr. Guersant of Paris, surgeon to the Children's Hospital, 
reported twenty-one cases of children, on whom he prac- 
tised Lithotrity, in which there were six deaths ; " two,"he 
states, "from the operation, and four from inter-current 

aases," Besides these, three others were subsequently 
out. Lithotomy in children, following unsuccessful Lithotrity, 
does not appear to be a promising operation : every one of 
the three died. It need hardly be added that English 
Lithotomy affords results inoomparably better than these. 
The deaths to recoveries between the first and the fifth year 
are only one to thirteen, and between the sixth and the 
eleventh year, only one to twenty-two and a half. (See 
Table, p. 142.) 



I ^hall close this chapter by recapitulating briefly a few 
of those practical maxima which have been regarded, in 
this and the preceding cliapters, as among the moat im- 
portant to guide the practitioner of Lithotrity. 

1. It is occasionally desirable that the urethra be accus- 
tomed to instruments before ojjerating, so that the lithotrite, 
which it is necessary to employ, can be passed without 
cauUDg much uneasiness, or any bleeding (p. 154). 
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2. Always operate, whenever 1 
previously disturbing the bladder by injecting or sounding 
(p. 178). 

3. Having determined the position of the patieoit » 
according to the necessities of the case, slowly introduce | 
the Hthotrite, and take care that the blades reach or pius i 
beyond tlie centre of the bUdder before tlie male bkde is- 1 
withdrawn. 

4. Execute every movement deliberately ; open and 
dose, incline, or rotate, slowly, without any jerk whatevei- j 
and all without bringing the blades into rough contact, as 
far OS it is possible, with the walls of the bladder. 

5. Maintain the long axis of the instrument in tbe 
median line of the body and the blades at or near the 
centre of the bladder, this being the ai'ea fur operating 
mostly to be chosen. In screwing home the male blade 
to crush, it is especially necessary to keep the instrument 
steady, to avoid much vibration of it, or much lateral 
movement of the blades from iu axis at each turn; a 
small deviation at the handle produces a large one at the 
blades. 

6. The position of a large stone is often very near the 
neck of the bladder. But the position of the stone varies 
much in different cases. When it Ls difficult to find or 
seize, the reason usually is, that the stone lies close to the 
neck of the bliulder, so that the male blade, when drawn 
out, impinges upon the stone, instead of including it within 
the grasp of tlie instrument. It is necessary then to 
insinuate carefully, by a lateral movement, the male blade 
between the stone and the neck of tlie bladder (p. 194). 

7. When the stone is caught, especially if in the fenes- 
trated lithotrite, rotate it a fourth of a turn on its axis 
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before screwing up firmly or crusbing, to make certain that 
nothing is included bemdes the stone. 

8. Having broken a stone or a large firagment^ the 
operator may pick up and crush piece after piece consecu- 
tively, without further searching, if he is only careful to 
work the lithotrite exactly at the same spot — ^the patient 
of course not shifting his position — since firagments fall 
immediately beneath the blades of the instrument^ and rest 
there (p. 196). 

9. Never withdraw a lithotrite loaded with calculous 
d^iis ; a moderate quantity will come away between the 
plain blades ; but if an impediment is felt at the neck of 
the bladder on withdrawing, return to the centre of the 
cavity and unload them. This can always be done with a 
properly-constructed lithotrite (p. 200). 

10. No sitting should exceed five minutes in duration, 
except under very peculiar circumstances. The large ma- 
jority of sittings should occupy only two or three minutes, 
some less. The mere sojourn of a lithotrite, without any 
movement, for three minutes in the bladder, causes un- 
easiness, and often subsequent irritability, which may be 
considerable if the time is prolonged. 

11. If the patient experiences an unusual amount of 
pain at the commencement of any sitting, it is wise to post- 
pone it until another day, or make the sitting very short. 
Such unlooked-for pain is a useful intimation that the 
urinary passages are not at this time in fit condition for 
our purpose, and by acting upon it, we may avoid serious 
mischief (p. 227). 

12. After a sitting it is generally desirable that the 
patient should have a hot fomentation to the pubic region, 
remain in the horizontal position, and pass his water in 
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that position if he can. He should remain tolerably quiet 
until the d^ris has passed, which usually happens witliin 
three days of the sitting. 

13. The removal of d^ris by injecting and washing 
out the bladder is to be considered the exception to, and 
not the rule o^ practice. 



CHAPTER XII. 

THE EMPLOYMENT OP LITH0TRIT7 IN CASES WHERE, BESIDES 
CALCULUS, SERIOUS ORGANIC DISEASE OR OTHER COM- 
PLICATION EXISTS. 

Lithotrity in — I. Organic Strictnre of the Urethn — 2. Hypertrophy of Prostate 
— 3. Atony and Paralyna of the Bladder — 4. Sacculation of the Bladder — 5, 
Tnmoara of the Bladder— 6. Renal Diaeaae—?. Multiple Calculi. 

Thus far it has been assumed, in describing the proceedings 
of Lithotrity in detail, that the cases to which it is applied 
are those of patients in the enjoyment of ordinary health, 
or, at all events, that no other serious disease is present. 

It is now necessary to inquire what modifications of the 
operation may be necessary for those instances, where 
organic disease of some kind is superadded to the calculous 
malady, and complicates the case. 

These may be enumerated for our purpose as follows* 
Organic stricture of the urethra. The prostate gland much 
enlarged by hypertrophy. Confirmed atony, and paralysis 
of the bladder. Sacculated bladder. Tumours of the 
bladder. Benal disease. 

1. Organic stricture of the urethra.^ — ^This condition has 
always been regarded as an insuperable obstacle to Litho- 
trity. I have not found it so, however, in three notable 
examples of it, which will be found in the Appendix, as 
cases 91, 110, and 194. 
. The manner which I have adopted for overcoming the 
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difficulty ia by employing the plati of " continuoua dilata- 
tion," during three, four, or five days before the ensuing 
sitting. A gum catheter, of Btnall size, \a introduced and 
tied in the bladder, a, proceeding which merely confines the 
patient to the Iiouae, not necessarily to bed. In two days 
this may be replaced by a larger size, say No. 6 or 7, and 
in two or three more, by No. 10 or 1 1, It is then desir- 
able to give chloroform and to use a rather small flat-hladed 
lithotrite, introducing it three or four times, and removing 
with great care the df^ria made, Tlie same plan may be 
recommended after a few days, and a shorter period of 
tying-ia will probably then suffice. While writing this, I 
am just concluding the treatment of a fourth patient, now 
lying in one of my wards at University College Hospital, 
on this system. He waa cut for stone eight years ago, 
and had a phosphatic formation of rather liii-ge size in hia 
bladder. There is a stricture at five inches fi^^m the meatus, 
admiltJng, at most. No. 6 on admission. 

I am not certain that all cases of stricture will be 
amenable to Lithotrity henceforth, but there is no doubt 
that for most it may be made successful, and I think always 
whenever the stooo is small. For large hard stones 
Lithotomy will still probably be preferable. 

2. Hypertrophy of the prostate. — The coincidence of a 
tnoderate development of this condition with odculus in 
the bladder I have found to be so frequent in elderly 
patients, and so inconsiderable in its bearing on the ojtera- 
tioD, that I do not regard it as worth taking into considera- 
tion in relation to treatment. But when the gland m very 
large, and whea it is eccentric in form, aa through the 
presence of polypoid out-growtb» or of rounded masses 
into the cavity of the bladder, a serious complication is 
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Bomebimes presented to the surgeon. 1 am bound to say, 
however, after operalang on a considerable number of such 
cases, that less difficulty is presented than might be iintici- 
pat«d. Careful manipulation to avoid bleeding, one of the 
principal sources of evil, is essential, and therefore gentle 
and restrained movement of the litliotrite must be adopted. 
At the same time, much of the work must be done with 
blades reversed, and even dipped deeply behind the prostatic 
growth ; and this is by no means difficult, the depression 
there admitting access of the instrument as readily or more 
so than in the healthy bladder. But the fragments are 
not expelled by the natural efforts, and must be removed 
by the lithotrite and by Clover's apparatus. The use of 
the ordinary catheter is often necessary for these patients 
as a habit, and by its means some of the finer debris 
passes, and a little washing out daily with the four-ounce 
gum bottle, not with a powerful syringe, assists the process. 
It is by no means unimportant to maintain a gently 
relaxed condition of the bowels, which favours alike the 
expulsion of urine and of ddbris in these subjects, while 
constipation always adds to their discomfort. If straining 
or tenesmus occur, morphia suppositories can be employed ; 
the usual material of cocoanut butter, containing from half 
a grain to a grain, furnishing as good a form as can be 
employed. The frequent use of a very hot bidet is superior 
to hot hip-baths, as being less weakening, less troublesome 
to the feeble and aged patient, and really more efficient. 

Sometimes, during an attack of great frequency in 
micturition, a vulcanized catheter may be retained for a 
few days with singular advantage ; or the ordinary gum 
catheter, according to circumstances. Of the general treat- 
ment of such patients I say nothing here, beyond 
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fulTerting to the need which always exista for the surgeon 
to be guided maiuly in each case by the knowledge of 
previous habits and constitutional tendencies, which 
sixty, seventy, or eighty years of age, are not to be ignored, 
or much interfered with : and that also, especially for these^ 
a Btudy of diet and habitudes ia as necessary as the study 
of medicine, strictly so called. 

3. Confirmed atony and paralysis of the bladder. — 
With either of these two different conditions, it is by no 
means uncommon to find stone in the bladder. Patienta, 
who are younger than those who are the subjects of retained 
urine fi^m hypertrophied prostate, already referred to, find 
it necessary, from the causes above named, to pass all their 
urine by catheter, and when they form stone, it is mostly 
phosphatic in character. Here the complication is far leas 
formidable than that which has just been described. The 
organs are habituated to the contact of instruments ; no 
deformity exists ; there is only a flaccid bladder and a want 
of tone in its coabs. All that is necessary, beyond the 
crushing of the stone, is its removal by instruments, tha 
Utbotrite and the evacuating apparatus of Clover. 

4. Sacculation of tJie bladder. — This is one of the most 
serious and unpromising conditions which can compUcata 
any proceedings to remove a stone. It is unquestionably 
unfavourable in lithotomy, and in Lithotrity it is the source 
of failure and of danger. Unhappily, the diagnosis of 
sacculation is not by any means always possible. I have 
diagnosed a sac during life, and verified the statement by 
autopsy ; but iu the majority of cases in which sacs exist, 
I know no means of accurately determining the fact during 
life. For example, after some years of obstruction to tha 
outflow of urine, partJally relieved by the catheter or not, 
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an elderly patient may exhibit the following phenomena : — 
He habitually uses the catheter, say two or three times 
daily, and after the contents of the bladder have been 
apparently withdrawn, some dribbling of turbid urine 
through the ioslrument continues. This occurring only to 
a sligiit extent, denotes merely inequalities in the cavity, 
produced most commoniy by in-egular masses of proetatic 
out.growth. But if it continues to a considerable extent, 
and, "a fortiori," if, having made the patient lie on each 
side alternately for two or tliree minutes, he rises to tlie 
Btanding position, and then some ounces more are with- 
drawn, there can be no doubt as to the existence of sonje 
sac or sacculi in the bladder. This experiment I have 
tried repeateitly, and upon it have foimded a diagnosis of 
sacculation which has been ultimately confirmed by exam- 
inatlon aller death. In one of the cases iu which these 
circumstances occurred, I found two small calculi which 
never could have been detected (while within the sac) 
during life. 

In cases of death in aged patients, occurring after Litho- 
tomy and Lithotrity, and especially when it follows slowly 
and insidiouhly the commencement of habitual use of the 
catheter, for elderly men who had been the subjects of long 
neglected chronic retention of urine from enlarged prostate, 
it is by no means uncommon to find sacs in the bladder. 
Often these are small and numerous, less firequently they 
are large, but in any case they seem to conduce in some 
manner to the uufavourable issue, Tliey become the de- 
pofjitories of decomposed urine, which rarely altogether 
issues from them ; thus chronic but severe inflammation is 
set up, and not only cystitis, but even peritonitis may be 
protluced, for many lie in close contact with that membrane. 
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In Lithotrity, fragments may be caught in these 
and augment the irritation, while their removal becomes 
impossible. When, in the course of the operation, the 
surgeon has reason to believe that sacculation exists, be 
will remove d^biis as freely and completely as he can at 
each sitting, leaving only large fragments to be attacked at 
the next, bo as to diminish as much as possible the chance 
of small pieces becoming entangled and fixed in the vesical 
walls. 

Should, however, the diagnosis be dear before commenc- 
ing any proceeding, it is probable, other conditions being 
equal, that Lithotomy might be somewhat less hazardous 
for such a case than Lithotrity. 

5, Tuujoura of the bladder. — These, prostatic growtlis 
being of course not included in this category, are so rare, 
that the question of applying Lithotrity for a patient with 
a tumour in the blat^lder can very seldom arise. I have 
operated in one instance only, and in this the growth was 
eucephaloid. The only indication there presented, was to 
operate with extreme gentleness and care, so as to avoid 
occasioning hicmorrhage. The space was limited, but this, 
if the stone is not large, is scarcely a serious objection. 
The patient lived some months after the removal of the 
oalculuB, and bis sufferings were much mitigat«d in con. 
sequence. 

6. Benal disease. — I have had to perform Lithotiity 
several times for patients Bu6eriog with manifest and 
advanced disease of the kidneys. Such individuals exhibit 
tendency to severe constitutional distuibance, such as fever, 
irregularities in the excretion of urine, 5m:,, much mora 
readily than those who are not so affected. It is often 
with no little anxiety that the symptoms must be watched 
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in these cases, ]'he main object of tlie surgeon in perform- 
ing the necessary manipulations, is to produce as little 
irritation as possible. He will make the sittings short, not 
do much on each occasion, and give long intervals il' neces- 
sary between each. If fever supervenes, a long interval to 
recruit will be afforded, if local symptoms permit. Then, 
aa a rule, the patient should be entirely confined to his bed, 
and on the least sign of fever or of pain in his loins, hot 
cataplasms of linseed, sprinkled with mustard, should be 
appUed to the baek. All rapid changes of temperature 
should tie provided against, the sufficient action of the 
bowels ensured, and the powers of life supported by un- 
irritating nutritious diet. 

7. Multiple calculi. — It ia by no means uncommon 
among elderly patients to find several small calculi in the 
same bladder. Weight for weight, the advantage is on the 
side of the numerous calculi, as compared with the single 
one. No large fragments are made in granulating small 
stones : no sharp, rough, and irritating masses follow the 
crushing process. When two or three calculi of consider- 
able size are found in the bladder, in the plikce of one, the 
amount of manipulation which will be involved by the 
numerous sittings necessary, to remove a large quantity of 
calculous matter, augments the risk. Still the case is 
more amenable to the lithotrite, than if the total amount 
of calculous matter existed iu a single compact mass. In 
dealing with a case in which the presence of two or three 
stones, say each the size of a filbert, has been demonstrated, 
one only should be attacked at first. The unbroken 
stone, with its surface more or less smooth, is a less irritat- 
ing object than the angular pieces which are produced by 
a single crush of the instrument. The ©iierator should, 
H 2 
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therefore, at each sitting continue to apply the crushing 
process to the small pieces which he meets with, and reject 
the second entire stone whenever it falls into the jaws of 
the instrument, until he has nearly disposed of the first. 
This is the rule, always to be pursued as far as possible 
with multiple stones, and it will enable the operator to 
avoid the danger which, from crushing indiscriminately and 
freely everything that comes within his power, is apt to 
arise, in injury to the bladder, from the irritation produced 
by a quantity of large and sharp fragments. 



CHAPTER XIII. 

THE RESULTS OF LrTHOTRITy. 

Difficulty of estdmating the Results of Lithotrity. — Brodie's Experience. — 
Reports by Ciyiale. — The Author's Experience. — Its Results analyzed:— 1. 
The RecoYery Rate. — 2. General Conditions of Patients afterwards.— 3. The 
Return of the Malady. 

During the thirty or forty years which have elapsed 
since Lithotrity first claimed to be recognized as a surgical 
operation, more or less applicable to a large number of 
cases of extreme importance, occasional attempts have been 
made to determine with precision the results derived £rom 
its employment. At first sight this object might be 
thought easily attainable, since it would seem necessary 
only to compare a sufficiently large number of cases, so 
treated, with a similar number of cases by the single pre- 
existing operation, that of Lithotomy. The capabilities 
of that method were well known, or might be obtained 
without difficulty. The cutting operation had been applied 
under ail circumstances, and to all cases, to young and 
old, to stones of all sizes, small and large, and the effect of 
it) in any case, could never be doubtful. 

With Lithotrity, however, it was soon found to be a 
much less easy matter to arrive at an accurate appreciation 
of the result. After a few years of trial, it was quite 
obvious that the crushing method was even more hazardous 
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than cutting for large stones : anrl for a few stones .< 
particularly hard structure it was impracticable. For i 
great majority of the cases of infanU and children, it v 
certfliuly less successful than Litliotomy. It was applicable 1 
then, only to a ccrtnio proportion of adult cases ; and did j 
not include among them the most formidable. On thin^ 
ground alone, the comparison between its capabilities and] 
those of the old method could not be easy. One thinj 
was clear, namely, that as it waa only applicable to whi 
might be called, to some extent, selected cases, its result!^ 
for these ought to be very successful, or Lithotomy ought 
not to be set asi<le for it. At the same time, it was not 
to be forgotten, that although Lithotrity necessarily 
demands as a condition of auccessfiil performance, a stone 
of not too large a size, it does not necessarily demand youth 
or strength of constitution, that it makes no insuperable 
diflSculty of any age, nor a serious objection to wliatever 
feebleness of body great age involves, provided only that 
the first condition exists, viz., that the stone lie small. ■ 

An absolute comparison of results, therefore, is difficult; J 
Lithotrity cannot be judged in this matter, unless the agefr 
of the patients and the size of the stones dealt with are 
accurately known. For it is obvious that if the Litho- 
trity of one surgeon embraces only stones of three drachms 
in weight, while that of another surgeon deals with all that 
occur up to five or six drachms or more, the operation of the 
latter will in the aggr^utebe a more hazardous proceeding, 
and will be attended with more nunterous and graver 
casualties than the operation of the fonner. After much 
consideration of the question, I confess it appeared to me 
tliat, owing to these and other circumstances, an accurate 
and careful appreciation of the results of Lithotrity has nol>| 
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hitherto been made. That, perhaps, which most approaches 
to it is the valuable paper contributed by the hite Sir B, 
Brodie to the " Tranaactions of the Medical and Cliinirgical 
Society," fifteen years ago; one which excited great interest 
at the time. 

The distinguished author made no endeavour to establish 
a case either for or against Lithotrity. He recorded all the 
caaualties, and made no attempt to lessen their importance, 
or in any manner to explain away their relation to the 
operation. And in regarding this record of Sir B. Brodie's 
experience as, perhaps, one of the best existing contributions 
to a real knowledge of the value of Lithotrity, I do not 
overlook the fact that, during the last few years, the late 
it. Civiale has published annual reports of his practice, giving 
the number of patients, and in part the results of his opera- 
tions. These reports, however, never at any time contained 
the particulars which are essential in order to enable others to 
form a judgment, and which I have felt it a duty to fur- 
nish in the table of cases now given at the end of this work. 
It was impossible to know that clever operator without 
feeling that his natural bios for an operation he had mainly 
designed, was the first to perform, and with which he was 
so intimately identified during life, and even after death, 
led him, as is universally confessed, to estimate his results 
more fiivourably than an unbiassed looker-on could venture 
to do. In short, he barely admitted tliat Lithotrity could 
occasion death. It is useless to deny tiiis fact, nor that it 
influences all his writings on this subject. He invariably 
attributed death, when it occurred in the course or after a 
case of Lithotrity, to some other cause, never to the opera- 
tion. Such was, without doubt, his conscientious belief: 
and practically for him, although he never actually and 
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formally affirmed it, Lithotrity was never fatal,* But the 
mode of reasoning he employed would render almost every 
operation in surgery innocent of fatal results. To Civiale I 
desire, on every ground, public and private, to render due 
homage. It is no small boon thab bis skill and indomitable 
[lerseveraDce have conferred on sofl'ering humanity. But 
the mode of estimating the residts of an operation which 
he adopted in relation to Litbotrtty, is not one wbich is, or 
can be, accepted here. As long as it is an accepted formu- 
lary that death may be produced by a sui^ical operation, 
and that the liability to cause death is a quality which can 
be approximately estimated by observation, and the know- 
letlge of which enables us to speak of an operation as more 
or less grave, accoiding to the amount of such liability 
proved to exist, we cannot make an exception of Lithotrity. 
Lithotrity does not less surely destroy life in certain cases, 
although no palpable lesion may be produced, than Litho- 
tomy does, when the necessary wound proves fatal. The 
catastrophe is only much more obvious in the one case 
than in the other. 

With this conviction, I have therefore made it ray object 
to test, OS carefully and impartially as it is in my power, 
the operation of crushing the stone as applied to all cases 
up to a certain weight, with regard to its after- results, 
both immediate ajid remote. The main objects of inquiry 
being the number per cent, of recoveries after the operation, 
the proportion of cases in which the stone recurs, and the 
condition of llie recovered patient In after-life, the last 
being, from the nature of things, the least easy of inquiry. 

With this view, I resolved to present to a meeting of 

Parii, 18T0. Cliip. Z. "U 
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the British Medical Association in Dublin, in 1867, an 
analysis of 100 cases of operation for stone in the bladder, 
Si of which were by Litbotrity, Since that time I 
have operateJ, not reckoning Lithotomy, on 120 cases by 
Litbotrity alone, making a total of 204 cases, occurring 
consecutively in my practice — not one having been omitted. 
All have been ()erformed within about the last six years, 
at the commencement of which term T began to employ 
my present instruments, and had developed my present 
method, and by these all have been treated. They are 
therefore well adapted to be regarded in one group, with 
reference to the question of results, and my object here is 
to offer a resum^ of the facts presented by these cases, as 
well as of those inferences wliich this large number of 
clinical histories, carefully watched and recorded, enables me 
to draw. 

Of every case I possess fiill written notes, made at the 
time, as well as the stone itself (with very few exceptions 
indeed), carefully preserved and labelled for reference. 
I adhere to the system of verifying each one by naming 
some gentleman who has seen it with me, — a system un- 
necessary, I am quite ready to believe, for my contem- 
poraries, but which will form a guarantee of accuracy to 
unknown or future observers and commentators. The cases 
themselves will be found in the Appendix at the end of 
the volume, each briefly reported ; further details being 
afforded of all those which terminated fntally. 

In offering an analysis of these 204 consecutive cases of 
Litbotrity, I must first state that they all occurred in 
adults, and for the most part of an advanced age. 

It is still necessary to call attention to this fiict in com- 
paring statistics relative to the operations of Lithotomy 
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and Lilhotrity, and to remind the reader that all numerical 
tables are worthless which do not separate the cases of 
children from those of adults, so different are the results of 
operations, especially by the knife, which occur above and 
below puberty respectively. Next, I muat state that 
almost all these cases are those of distinct individuals — 
only eighteen cases are recorded twice. The relapses — a 
eubject which we shall consider hereafter — were few, and 
when a third operation has been necessary in one indivi- 
dual's lifetime, which has occasionally, though rarely, 
happened, I have not recorded it, making a rule that no 
patient should appear more than twice in the list.* Other- 
wise "cases" might be unduly multiplied, were operators 
disposed to register every occasion on which some calculous 
matter is removed from a patient, occasionally met with, 
who ia continually or frequently forming it. 

Thus, in the paper by Sir B, Brodie, already referred 
to, 115 cases were recorded. But Sir B. Brodie frankly 
states that eight of them occurred in the person of one 
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iodiviflual in the course of as many years, and that other 
cases or a similar kind were included (vol. xxxviii. p. 186). 
So that the 115 cases might by no means represent even 
or more than a hundred individuals. In this list the 204 
cases occurred in 185 individuals. Lastly, it must be 
remembered that the expectation of life, and the general 
quality, as regards health, of these patients is a little below 
the average ; since it includes so many of those old and 
confirmed cases which seek the aid of a well-known opera- 
tor, as a forlorn hope, and are attracted for this purpose 
from every part of the world. Most of these patients are 
from different parts of Great Britain, but the table includes 
also patients from France, Germany, Turkey, Euaaia, 
Canada, Belgium, the United States, California, the East 
Indies, and New Zealand. 

In commencing this analysis It is necessary to bear in 
mind certain important facts relative to age. They may 
be briefly stated as follows : — The mean age of the 201 
cases is rather more than 61 years. 

The youngest patient was 22 years old; only 3 were 
below 30 years ; the eldest was 84 years. There were 
S3 cases of 70 years of age and upwards ; no less than 
126 of the 204 were CO years and upwards. Next, with 
regard to that important point, the size and weight 
of the stone, I may say that I have, as a, rule, to 
which but few exceptions have occun-ed, applied Litho- 
trity to every case of stone under my care which haa 
been obviously beneath an ounce in weight. At one 
ounce and upwards I have preferred Lithotomy. I may 
add, for the sake of giving a criterion as to size, that 
a uric-acid stone which weighs an ounce equals in size a 
large date. I know no better comparison. 
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In exaniioing tbe results of the operation in these cases, 
I shall inquire, first — Wliat is the rate per cent, of reco- 
very, after the opemtioo ! Secondly, What is the general 
condition of tlie patient after it ? And, thirdly. In 
bow many instances is there a return of tlie malady? 

In considering the first subject, viz., the number of 
recoveries per cent, wliieh took place, I must request 
attention to the following statements, which are extremely 
important in relation to tJie question: — 

1. That I have never in my hfe found it necessary or 
desirable to complete by the knife a case of stone in which 
I have commenced the operation by crushing. This has 
not unfrequently been done, especially in Paris, when the 
patient's life has been in danger, and in such circumstances, 
if death has occurred, it has not been placed to the account 
of Lithotrity.* 

* I anc« remaTed a oouidentble phsvphatic cnut trom an oulkte-oMine 
■tone, SDd w cliniiuished it< uie prarioiulj to performing Litbotomj ; that U the 
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it is Dot K in realilj. The following case ii i-ecoiJed u bobg the onljr other 
wbicb mit^lit, b; oome, bo legsrdixl u in aaj wa; exceptional to tbe nbore utalt- 
moot. Thots tvo iadirirlDBlg snt tho onlj cun in vbich I biro peKurmed the 
two opemtioDs on tbe nnie penon in Any oiroumatinna. 

I cnuhed at tii tiltrage (or ■ grDlieiuan aeicral mntM oric-rurid Otlonli during 
October, ]EG3, anil tlie firat week of NoTember. In Ifao middle of N'oTi-mbsr 
he loft for Ibe country to recruit bi( Mreuglb. and tbcre, attor eipoanra to cold 
and irflt in eierciee, in inclement weather, be bad MTore cjalitie, followed hy 
orthitia, and by a iorie) of absocnca in the MTOlnm and tho abdominal vails, 
laitiog inor« or leaa until April, 18*0. He then had retention of urine from 
deep perincBl abiCMB, and a catheter nt lied in for eome days. Hi> di nti e— 
wai then >a aerrio that it «u decided to hare an eiaml nation under chlorofonn, 
and if anything were dlacorered, to perform Litbotomf . I performed tbe opera- 
tion on the Slit, Sir William PerfuBon holding the atalT, Hr. Pollack, Mr. 
Manhall, Uf. Hntohinaon, and otfaen being preaent. At the fint incision % 
balf-piat of malUr inusd ; qoicklj dlriding a large proitate. I nmored two 
smaU 0TiC4uiJ aicoli, not coated witb pbngphatic matter, and qoito probably at 
recent fonnation : they were cot fragmenla. but small entire calculi, and may 
hate been preerat, or not, dnringthe period of Lithotrity : on thii point Uiera u 
no eridence. The long period of fin moolha had intertencd between the 
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2ndly. That I have not left incomplete or unfinished a 
single case of stone on wbicli the operation of crushing has 
once been commenced : a plan which has been pursued 
also in Paris, wben great difficulty or danger has arisen. 
The result of sending a patient into the country in these 
circumstances can very rarely be otherwise than hazardous, 
or fatal. But when death has so taken place abroad, it 
appears likewise not to have been placed to the account of 
Lithotrity. It appears to us unusual, but it certainly is 
not so in Paris, to send away uncompleted cases, and indeed 
to refuse any operative aid to a certain proportion of 
calculous patients who a{)ply for relief. This is a proceed- 
ing almost unknown to English surgeons, and one of which 
some notice is necessary in dealing with the results of the 
operations under consideration, 

Srdly. I have never refused to operate on any case of 
stone by one means or the other ; and I have sometimes 
consented, rather than refuse the patient all chance of life, 
to perform Lithotrity, when he has absolutely refused my 
advice, that Lithotomy would be for him the better opera- 
tion, I am certain that two or three of the fatal cases in 
my table occurred in individuals for whom, bad I not 
been fettered by circumstances, Lithotomy would have been 
the preferable proceeding. Certainly, as a rule, the surgeon 
must decline to perform any operation but that which 
appears to him the better of two courses open, but in rare 
exceptions he cannot refuse to be influenced by circumstances, 
and adopt the less promising, when by its means some hope 
of saving life exists. 
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I may now say that the deaths which occurred from all 
causes, during or after the conclusion of treatment, among 
the 20i eases of patients averaging 61 years of age, were 
13 in number, although one of them, case No. 68, ought, 
I think, not to be so reckoned ; but I wish to err on the 
wrong side, and am content to accept 13. This constitntdB 
a rale of recovery of 93i per cent. My first 84 cases 
included i deaths, or a rate of 95 per cent, of recovery. 
The last hundi'ed were a little less promising, on the 
grounds named above, and I consider the result therefore 
to lie even better than the preceding. For two or tliree 
bad cases only tell heavily against a small percentage rate 
of mortality in the total. 

The seat and nature of the malady which immediately 
induces a fatal issue may next be considered. That which 
appears to have been the most common in these cases is 
inflammation aSecting tiie kidney of one or both sides. A 
certain amount of cystitis is common enough, in some 
degree, but usually slight and evanescent in character: ii is 
usually met with at some time or another in moat cases of 
Litholrity, where several sittings are necessary. In some 
individuals, however, invasion of the kidney follows it, and 
b announced by a severe rigor, succeeded by other rigors 
at intervals of a few hours. Several severe rigors occurring 
consecutively, as, say, one or two daily during three or four 
days, should arouse anxiety on this head. It is rare indeed, 
with these signs, that some aSectioo of the kidney is absent. 
Fever continues, and slowly increasing exhaustion, and if 
recovery does not take place, the patient sinks in from seven 
to twenty-one days ; suppression of urine occasionally, but 
not generally, taking place. Tlie autopsy reveals marked 
traces of inflammatory action in one or both kidneys and 
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nreters, and, mostly, deposits of pue are formed in the renal 
structure, and in the course of the ureter. Cases No. 109, 
126, 127, 133, 147, 158, more or less illustrate this con- 
dition. I am satisfied abo that in some or all of tliese, 
chronic pyelitis, if not chronic nephritis, also, has pre-existed, 
occasioned by the calculous affection before any operative 
interference took place. It must be admitted that, at pre- 
sent, we have not an unfailing means of ascertaining the 
existence of these conditions. There may be no albumen 
in the urine and not necessarily are there any deposits in 
the urine, significant of the renal affection. The mine of 
a calculous patient frequently contains mucus, pus, and 
blood ; but whether the origin of these is in the bladder 
(naturally its most common source from the irritation of the 
calculus) or in the organs above, it ia impossible always to 
determine, and usually there are no casts or other pathogno- 
monic signs of disorganizing renal structure. 

In fact, neither physical signs, nor subjective symptoms, 
are by any means frequently present, yet advanced pyelitis, 
and even sometimes chronic nephritis, may exist. Another 
cause of death is acute cystitis, apart from any serious renal 
affection. In such cases the bladder may or may not be 
sacculated to some extent — most frequently the latter state 
exists. When these pouches, not by any means necessarily 
large, have been formed in the bladder, any instrumental 
interference, which is continued or repeated (such as daily 
catheterbm for the purpose of relieving an atonied bladder), 
is liable not uufrequeutly to induce slowly cystitis or 
pyelitis, which ultimately proves fatal. Cases No. 61, 69, 
and 80, are examples of death by this way. No. 49 Uiight 
also be regarded as another instance. The patient was 
suffering severely from the affection described, and was 
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much exhausted, but he died suddenly while Bitting op in 
bed to a ineid, from failure in the heart's action. 

Lastly. Cases 87, 161, and 193, were instances of that 
affection, unhappily liable to follow all surgical procedureB, 
viz., pyffitnia. I imagine there are few operations, however 
slight, which are followed by so small a number as three in 
204 cases. Certainly, in any serious operation by the 
knife, the risk of pyeemia is very much greater than this 
proportion would indicate. 

In the paper of Sir Benjamin Erodie, before alluded to, 
in considering the causes of death, he placed them under 
the two following heads ; and I quote his words as moat 
suitable to the purpose here : — 

" First. Cases in which there was a fatal result, arising 
solely &oni the operation itself. 

" Secondly. Cases in which a similar result was to be 
attributed to the co-esistence of some other disease, brought 
into an active state by tlie shock of the operation, but 
which disease would in itself have been sooner or later 
the cause of death, even if the opftration had not been 
performed."* 

Now, although it is not possible to draw a hard and 
fast line by the indications here given, still they furnish a 
useful and fair classification, by which it will not be difficult 
to arrange the cases of death before us. I take it for 
granted, tliat the existence of advanced organic disease of 
the bladder and of the kidney must lie held to place any 
c&se exhibiting it in the second category, or that in which 
.death must have occurred sooner or later, even if tlie opera- 
tioi^ had not been performed. Having made numerous 
anatomical examinations alter deatlis occurring through 
* Ucdico-Ctiirurgicol TrnmcUoni, vol iixTiii. p. ISS. 
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disease of the urinary organs, after Burgical operations 
upon them of varioua kinds, I may say that the oi^anic 
changes alluded to are distiuctly definable, and they are as 
follow : — 

1. Marked sacculation of the bladder. 

2. Chronic pyelitis with distended ureter. 

3. Marked organic changes of a chronic character in 
the kidney structure. 

Could the existence of these conditions be accurately 
diagnosed beforehand, it might become a question whether 
the crushiug operation, or any operation at all, should be 
performed. For there is little doubt that the existence of 
such organic changes is almost as surely a source of fatal 
issue in Lithotomy as in Lithotrity. Now, in the thirteen 
cases before us, one or other of these conditions certainly 
existed in five of the thirteen cases ; and had it been 
possible to be aware of them, the operation would not 
have been performed, and the patient might have lived a 
little longer ; with much suffering, it is true, and he ulti- 
mately must have died at no distant period. 

Eliminating these, we have but eight cases in 204, in 
which the death might be attributed to the surgical opera- 
tion. 

The causes in these eight cases were in some, mere 
exhaustion ; in others, acute cystitis and fever, both occur- 
ring in constitutions of a feeble kind ; and pysemia. And 
this gives a recovery rate of 96 per cent,, or, in other words, 
a mortality in the 204 adult cases of not quite 4 per cent. ; 
and this is undoubtedly the &ir view to take of the 
subject. 

The general and local condition of patients after Litho- 
trity is a subject which has not been studied, perhaps, so 
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mach as it deserves. Very little space can be accorded to 
it liere, but there are nevertheless matters of much interest 
attaching to the after-history of an individual who has 
formed a stone, and has submitted to tin operation issuing 
in its successliil removal. By far the larger number of 
patienta recorded in my list are living still, and are 
quite fi'ee from any sign of the old complaint, and enjoying 
very fair health, age considered. Thus, three were masters 
of hounds, and over seventy years of age when operated on. 
Each one baa returned to his duties, and two have enjoyed 
many a hard day's riding since ; the third, though not 
hunting, still attends the meet, and is comfortable in the 
saddle. If be lives, as there is no reason to doubt, he will 
hunt next year. Examples of an analogous kind could be 
adduced of a very lai^e proportion of the series, and I hope 
some day to obtain the later history of all the patients 
treated in private. The hospital patients it is difficult to 
follow, although some of them are under observation. Oa 
frequently seeing instancea of the excellent health and oon- ; 
dition of a large proportion of these elderly men on whom 
I have some yeare ago performed Lithotrity, I am forcibly 
reminded of the well-known axiom wluch Deschamps 
chose as the motto of bis classical work on stone 
["causrl suMatA effectus tolhtur "] ; happily true of ao 
many. With a few it is otherwise, and more so in 
middle life, I think, even than in advanced age. In 
titese exceptional instances a little clironic iiifiammation 
still affects the bladder, or it may be the organs above^ 
and impaired healtli and local troubles of some kind 
still persist. The operation can but remove the stone, 
and those troublea which were due solely to its existence. 
Symptoms due to other causes, associated or not, aa the 
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case may be, with calculous formation, will not disappear 
with the removal of the foreign body. It would be inte- 
nssting to know to what extent a kidney, in which a calculus 
has once been formed, is damaged in the process. Neces- 
sarily, not much perhaps, or at nil ; but sometimes, no 
doubt, it is irretrievably deteriorated, and is a cause of futui'S 
ill-health. Then the irritation produced by the operation 
itself may in some cases tell for something in the produc- 
tion of after-troubles. But I am bound to say it ought to 
be exceedingly small. It was formerly not small, with the 
clumsy apparatus, the enormous lithotrites, evacuating 
catheters, and repeated washings, once thought essential in 
Lithotrity, and now for the most part swept away from 
practice. Again, it is not Bmall, if large and angular frag- 
ments are dragged through that delicate organism, the neck 
of the bladder, and along the whole track of tlie urethra — a 
practice which more than any other I know has proved 
damaging in after-life to patients, and consequently to the 
credit of the operation, of which in reality it forms no part. 
In order to ensure, first, recovery, and sulisequently a com- 
plete and lasting cure, it is impossible to avoid too sedu- 
lously all unnecessary mechanieal interference, nor ia it 
possible to conduct all the manipulations with too much 
care and gentleness. All this holds good equally, within 
certain limits, in relation to the question of the future 
reappearance or recurrence, as it has been termed, of 
another calcidus in the bladder, and this subject naturally 
follows here. 

Thirdly, Recurrence of calculus. 

Among the 20-1: cases, there are eighteen in which the 
calculus has reappeared, and in which the operatiou baa 
been again performed. Let it lie repeated here, that 
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tlie mere removal of a few phoephalic debris, subsequently 
occurring, has not been reckoned jw an operation, but only 
the refurmatioD of a fresh calculus after a year or mors 
of absence on the part of the patient. 

Now, there are two ways by which calculous matter 
reappears after an operation of Lithotrity. First, there 
may be a fresh descent from the kidney into the bhidder ; 
either a uric-acid or an oxalate-of-lime formation, and occa^ 
Bionally, but rarely, a phosphatic calculus, may be produced 
in the pelvis of the kidney, and having found it« way 
into the bladder, may form the nucleus of a larger stone, 
if it is not expelled naturally, or removed by artidctal 
means. This occurrence may follow equally either the 
cutting or the crushing operation, and does take place io 
a certain proportion of all cases. It was noted in seven 
of the 2fli cases, and at the respective ages of 71, 49, 
63, 73, 74., 50. and 6*. and the intervals between the 
firet and second stone was, in each case, respectively, two 
years, three years, four years, one year, one year, three years, 
and six years, in the order given. Secondly, another, and a 
wholly different mode of calculous formation has to be de- 
scribed. And this is probably somewhat more common 
than the other. To a certain extent, hut not altogether, it 
is to be accepted as an opprobrium to Lithotrity. Happily, 
the frequency of its recurrence is to be diminished by 
perfecting the crushing operation in all its details. At the 
same time, it is by no means unknown afler Lithotomy, 
although it is rare after that operation. It occurred in 
eleven cases of the 204. I think it may have occurred 
in three other individuals, whom I have lost sight of or 
have since died, but I cannot affirm thia ; it will be fair, 
I believe, to add three, making fourteen altogether of 
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I through persisting chronic cystitis. For this 
is the real cause in most of these cases. If severe, pro- 
longed chrouic inSammatlon of the bladder is produced 
or perpetuated by mechanical disturbance, due in part to 
the pre-exiatence of the stone itself in the organ, in part 
to the employment of instruments, and in part to the 
presenCK of sharp in'itating fragments necessarily produced 
in the operation, it soiuetimes happens that a large quantity 
of triple phosphate is rapidly formed within the bladder, 
and becomes a more or less persisting deposit. If neg- 
lected, fresh calculus is very likely to result. No doubt, 
in most cases, by much care, hy emptying the bladder 
daily, injecting it, &c., this reproduction may be prevented. 
In some constitutions, the tendency to produce phosphatio 
deposit thus, is much more marked than in others, and the 
formation in question by no means corresponds precisely 
with the degree of inflammation wliich has been present. 
A small degree will give rise to it, in some individuals ; 
a very large degree will fail to do so in others. Still it is 
quite clear that the more perfect is the operation of Litho- 
trity, that is, the smaller the amount of irritation produced 
by the mechanical means employed, the smaller is the risk 
of its occurrence. Hence it is unquestionably a sequence 
of Lithotrity, the chance of which is diminishing, and has 
diminished, in proportion to improvements in the manner 
of performing the operation. It is an additional reason, 
if one were wanting, for avoiding by every means possible, 
all sources of injury or irritation to the bladder and 
urethra, such as the forcible removal of large fragments, 
over-exercise by the patient in the intervals of the sittings, 
over- instrumentation generally, &c. 

In some cases, the tendency to form these phosphatio 
deposits is subdued by treatment, or wears itself out in 
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time. Among the eleven patients so troubled, in four c 
it persists, in tbe remaining seven it has disappeared alto* J 
gether. lu all coses, the morbid product can bo alwayv,.! 
easily removed, and the patient relieved, at all events for i 
time. One cause of persisting phosphatic formation, although i 
a riuG one, is beyond doubt encysted calculus. This I have 1 
been able to verify. A sac of the bladder, perhaps usually I 
a small one, coDtnins a calculus, the narrow neck of the s 
not permitting the possibility of escape to the foreign body, 
A small surface of the calculus is thus exposed in the * 
bladder ; on this surface, phosphatic salts are encrusted, 
and as the deposit goes on, a more or less spheroidal body 
is produced, the attachment of which to the encysted cal- 
culus ifl by a narrow and brittle neck. Ultimately tbiti 
snajis, and a phosphatic calculus is set free in the bladder. 
This is removed, the symptoms disappear or are mach 
relieved, and the process again comraences as before, and 
18 reproduced agaia and again. I may repeat, that I bav» 
sevend times observed this condition — in the dead body not j 
infrequently, in the living three or four times : one of j 
these latter cases was identified by examination with my I 
&iend, Mr. Cadge, of Norwich, when in consultation ( 
long and troublesome case of this kind. I have exhibited J 
and recorded several jKist-mortem examples of this comUid 
tion at the Patbological Society, and elsewhere. 

I now come to tbe important practical conclusion whid^fl 
I beg to submit, is logically derivable from the data before us. ] 
It is not offered here as iny opinion, or as the opinion of any | 
other person experienced on tliis subject. It is a conclusion 
which tbe facts recorded inevitably indicate. 1 have long 
ago bad to contend that Litbotrity, properly performed, ia 
on eminently successful operation ; the proof that it is so 
is now patent to all. For a certain and by no means 
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limited number of cases, its success may be regarded as a 
certainty; absolutely without fear of any contingency, except 
such as attends the minor operations of surgery ; for example, 
the opening of a aniaU abscess or the passing of a catheter. 
For I have never lout a dngle putient in the whole eowrse 
of iny experience after cruahiiig a stoiie which luaa no 
larger titan a amalL nut. And this is a size at which, 
with very, very few exceptions indeed, every stone ought 
to ba discovered. But this very fact leads me to remark, 
that the success of Lithotrity cannot therefore be consi- 
dered, apart from a knowledge of the extent, in regard of 
the magnitude of the stone and the constitution of the 
patient, to which the capabilities of the operation liave 
been pushed. When it is employed for stones as large as 
a date or a small chestnut — and it is impossible to deny the 
excellent chance of success which tliis method offers to the 
subjects of such stones — a certain, but still only small, pro- 
portion of deaths must be expected. And the rate of 
mortality will correspond with augmentation in the size of 
the stone, and with the amount of existing disease, and agCj 
on the part of the patient. Given a small stone, in a fairly 
healthy person, and success is certain ; the possibility of 
contingency in such a case depending only on the presence 
of those remote and excessively rare conditions which will 
make, for an individual here and there, the mere passing of 
a catheter a cause of death. 

As to the extent to which I have pushed the capabilities 
of the operation here, the preservation of the ddbris, which 
were exhibited last spring at the Medical and Chirurgical 
Society, enabled the observer to judge. Many of them 
were as large as a small chestnut, some were even larger. 
Fui'ther, it has been already stated in the seventh chapter, 



2G4 COMPOSITION OF CALCULI CRUSHED. 

** On the Besults of Lithotomy/' that while the proportion of 
patients submitted to Lithotomy and to Lithotrity respeo- 
tively has been among some operators about equal, although 
the proportion crushed now, I believe by most surgeons^ is 
mostly larger than that submitted to the knife, I have 
ventured to regard Lithotrity as the rule, applying it to five 
out of every six adult cases, and to employ Lithotomy only 
as the exception. (See pages 144-6.) 

It may be as well to put on record here the compoid- 
tion of the calculi. Of the 204, uric-acid and the urates 
amounted to 135 ; 47 were phosphatic; 16 were mixed ; 
4 were oxalate of lime; one was pure phosphate of lime; 
and one, a rather large one, was cystic oxide. 
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ON THE CHOICE OF PROCEEDINGS BEST ADAPTED TO 
DIFFERENT CASES. 

Imporlanoe of aunratfl DUgnosiB. — Without it Chraoe of OpsTBtion imponible. 
— SoundlDg, — ClaHuScation of Stooea. — (jaeatioca to be del«nained nepectiog 
the Stnne. — I. The Age of the Patient — SesalU of Inresligatioa ; KaUoi of 
Dwth at DiSerent Ages in 1,827 Cues of the Litsni Opcjation, MetropoUtui 
and Provincial ; how sffeclod by Age ; Prevalance at DiCTorent Ages. — 2. 
Afaience or Presence of Local Disease, their bearing oa the question of Opera- 
tion. — 8. Snsceptibility to Conslitational Dietnrbance. — Final Deductions as 
to Choice of Operation for Different Patients. — When not to Operate, — 
Iminense Importance of Cetooting the Stone at an early Period. 

Is approachiog that final appreciation of the yarious 
methods which have been described, we canaot but be 
struck with the single broad feature which marks our 
subject at the present day, and distinguishes it from 

■ the subject as it has been dealt with in limes which are 
post. 
An appreciation of methods was Impossible when only 
one method existed ; or at most, but one other for very 
exceptional cases. Given, the simple fact of stone in the 
bladder, it was, but a very few years ago, removed, as a 

I matter of course, by incision after the lateral method ; 
only hero and there, the high operation was resorted to. 
Nevertheless, the body to be removed might be so small 
as to be almost iuappreciablc ; it was sometimes carried 
out by the first gush of urine when the bladder was 
opened, and was never discovered. It might be smaller in 
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size than an apple-pip, or as large as a turkey's egg, still 
one and the aaine set of incisions van practise^ ; these 
being lengthened, perhaps, in some cages, if the existence 
of a very large stone was suspected. But as new methods of 
operating were designed, and especially when the possibility 
of removing a calculus by crushing had been demonstrated, 
a new ground of ini|uiry became necessary to Buecesa, one 
which had been almost overlooked because barely required 
before. It followed instantly from the new phase into 
which practice bad entered, that a diagri-oms of the ms«^ 
fo'i-m, and chemical characters of Vie stone was aheoliLtMy 
Jiecessory. With variouu modes of Lithotomy to select 
from, adapted to various conditions of the patient and of 
the stone itself; with Ltthotrity and its varied resouroes 
besides, it becomes at once a matter of the highest im- 
portance, if any advantage is to accrue from the discovery 
of the latter, that the case and the method should be 
jndicioDsIy adapted to each other. Otherwise it might 
happen, and I do not hesitate to say that it did happen, 
in the earlier experiences of Lithotrity, especially when it 
was Brst attempted by others than the originators of the 
art, that the new method, although a great advance in | 
surgery, at this time actually increased the fatality from I 
stone operations, and was a positive calamity for many 
stone patients at that era. I have abundant evidence of 
the increased mortality which was occasioned by it during 
the period in which its application was mainly experimental. 
This apparent paradox is easily explained ; the cause waa, 
partly, that experience was at first necessarily wanting, by 
which to form rules for the operator's guidance, and partly, 
that the iniportanoe of diagnosing the characters of the 
stone hed not been perceived. Hence patients who w 
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well adapted for Lithotomy, and who would have been 
saved by it had Litbotrity not come into vogue, were sub- 
mitted to the crushing operation, which was unfitted to 
their cases and terminated them fatally. Hence, also, 
much undeserved obloquy fell on Litbotrity, These sad 
illustrattona of the want of adaptation of the method to 
the case were then numerous, and this depending very 
greatly on the absence of a correct diagnosis aa to tlie 
natura of the body to be removed from the bladder, and 
of the varied capabilities and adaptation of each of the 
principal means for effecting its removal. And I will venture 
to say with deliberate conviction, that the importance of 
such a diagnosis is not sufficiently perceived at the present 
day, and consequently only a portion of the advantages 
placed within our reach by modern methods have yet been 
attained. The increased resourcea of surgery render this 
a most important branch of inquiry ; one, indeed, to 
which it is absolutely necessary for the practical surgeon to 
devote himself. Otherwise these resources will become the 
occasion of misfortune rather than of benefit, and will 
diminish rather tlian augment the success of his practice. 

It must therefore appear that an appreciation of the 
absolute and comparative values of the varied operations 
which are offisred for our selection is not possible unless 
it first be granted that we are able to diagnose the physical 
and chemical characters of the stone, before any attempt is 
made to lemove it from the bladder. Unless, tlien, this 
can be done — unless, indeed, it is done with tolerable 
accuracy, it will be better to return to the use of a single 
method, say the lateral operation, than to risk the applica- 
tion by guess of a method inapplicable to the case. Thus 
to take an extreme, but quite possible, case fur illustration. 
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let US Buppoae two adults, one of whom has a small, Jiiable 
etone, ttie other a large compact ooe ; that, being deceived 
as to the relative proportions of the stone from want of 
care in diagnosis, I decide to cat the patient with small 
stone and to crush the large stone ; I run a certain risk of 
losing both, and do so ; whereas, had the terras of my 
decision been reversed, the chances are that both were saved. 
But had tlie lateral operation been employed in both, tha 
obanoes are equally great that I should at all events ba^ 
saved one. 

/ repeat, then, that it ia probably safer, uniformly 
to practise Litliotomy in every inBtance, if the surgeon 
does not arrive at an accurate diagnosis of the nature 
of the atone., aTul select an operation in accordanM., 
icith it. 

There are two principal facts which it is necessary to 
ascertain respecting any stone which it is j>roposed to 
remove from the bladder ; its size and Oa texture. Ia 
degree subordinate to the latter character, it is desirable to 
know its chemical characters. It is highly important, also^ 
to ascertain the patient's suscejitibility in relation to iustnu 
mental interference, a matter which has already beoi 
alluded to. 

In sounding a patient for the purposes of diagnosis, we 
should place liim usually in the first position for Litbotrity, 
as already described (p. 1 74) ; if we do not succeed in that 
position, or if his prostate is enlarged, he should be placed 
in the second position (p. 176). Furthermore, it b abso- 
lutely necessary that the sound should have a form altogether 
ditfcrent Irom that of a common catheter. Its curved 
part, or beak, should be little more than an inch long, and 
have mure of a tendency to form an angle with the shaft 
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than exists in the catheter. It can then be easily in- 
clined to right or left, or rotated completely if need be. 
Various forms are employed for the purpose ; that shown 
at Fig. 87, and represented in the reversed position within 



Pio. 87. 




Fig. 87. Sound, with small curve, for exploring the bladder. An opening ia seen in 
the oonTexity of the curve for increaaing or dlnnnlahing the fluid in the cavity. The 
beak ia solid. 



the bladder, is a very excellent model, and, being less 
angular than some, passes with greater ease. But then 
it is hollow also, enabling the operator to inject more 
water into the bladder, or to withdraw some during the 
process (a valuable resort in cases of obscurity), without 
change of instruments for the purpose. Thirdly, we may 
use a sound which enables us to measure the stone 
with precision. It may have a blade which opens so 
as to seize it^ and an index in the handle, like 
that in a lithotrite, which indicates the diameter when 
seized. But a light lithotrite, with the cylindrical handle 
(see fig. p. 170), is the best instrument to measure with ; 
the sound with a sliding blade is superseded by it. 
But it is a material advantage to employ the cylindrical 
handle also for the ordinary sound, since the instrument 
may be turned on its axis, right or left, or be reversed, 
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with nmch greater eaae and delicacy than with the flat 
i-io. js^ liandle usually made (fig. 88) ; only it is 

^^^ oeceBsary that a mark should be placed on 

the handle to indicate the direcUon of the 
beak. 
The act of sounding should be performed pre- 
cisely in the manner in which the search for the 
atone or for fragments by the lithotrite i9 con. 
ducted, and which haa been already fully 
scribed. A large stone, it may be recollecl 
is generally encountered immediately 
entering the bladder, near to it« neck, 
small one is often — but certainly not olwayal 
— situated at the back of the trigone and 
all generally lie either right or left of the 
median line. If not at once encountered, it ia 
necessary to explore consecutively and care- 
fully the upper and lower parts, and the sides of 
the bladder ; also with large and small quantities 
of fluid in it : and finally in the upright, as well 
as in the horizontal position, although this latter 
position is very rarely necessary. When, not- 
withstanding all, the stone still remains unde- 
tected, aa when it lies behind an enlarged 
prostate, for example, and in some other cii^- 
enmstances, sometliing may be gained by placing 
the forefinger in the rectum, where the stone 
may be felt distinctly, or lifted up so as to place 
it between the finger and the sound, or bd- 
- tweea the jaws of the lithotrite. 
■ The stone being found, the characters 
' next to be determined. These may be claa^j 
as foUowfi for fivcility of reference : — 
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And hard stones may be either I 



I. Size. — ^With regard to size, stones may be classi6ed 
as Small, 

Medium, and 
Large. 

II. jfarfure. — With regard to textures, stones may be 
claaaified as Soft, and 

Hard, 

(Friable, or 
( Compact. 

Every possible variety in size necessarily exists between 
the two extremes of smalt and large, and some latitude in 
the use of these terms, as well as in that of medium, 
must be afforded. Hence, they convey only an approxi- 
mative estimate in any case; a stone, however, measuring 
an inch in diameter, wbiuh may be held to include the 
mean of two diameters, the longest and the shortest, may 
be regarded as a type of the medium size. 

With regard to texture, the variations are more marked : 
each chemical constitution indicating distinctly certain 
physical characters. 

Soft Stoves are phosphatic, with chiefly earthy bases. 
The urine is alkaline, and is charged with earthy pboa- 
phates. Fus and mucus are also commonly present. 

Hard Stones are oxalate of lime, uric acid, urate of 
HOda, and mixed, i.e. alternating layers of uric acid, or 
urate with phosphatic deposit. The urine is mostly acid, 
contains crystals of uric acid ; the amorphous deposit of 
urate of soda, or the octohedra of oxalate of lime, and if 
any of these are found as a persistent deposit in any given 
case, it helps to establish the nature of the calculus. 

But while all of these are "hard," some are friable, 
while others are not so, hut exceedingly compact in their 



structure. This ia a distinction nf great practical import 
in Lithotritj, Hard, but friable, atones break without the 
exercise of great power ; and they crumble into small 
granular masses, instead of fracturing into sharp angular 
portions as stones of compact structure are prone to do. 

Each kind of calculus has iU own mode of breaking, 
Thus oxalate of lime, which is very compact, requires f 
power to fracture it, and it mostly forms irregular jaj 
masses. 

A uric calculus, when nearly pure, has an exceedingly^^ 
compact texture ; it i-equires considerable power, and fi»o- 
tures into wedge-like splinters, which are very hard i 
^^^ sharp. 

^^K Urate of soda is looser iu texture, friable, and granu- 

^^H lates easily under smaller degrees of power than i 

^^^B quired for either of the preceding calculi. The mixed 

^^^H calculus also breaks easily, because itti several biyera have 

^^^H unequal powers of resistance ; the phosphatic constituent 

^^^P granulates, and the thin alternating layers of uric acid, or 

^^H^ the urates, fracture into flat and shell-like pieces. These 

^^^L general indications are practically sufficient without de- 

^^^H scending to minor distinctions or rare varieties of calculus. 

^^^B Cystine — but this is of very rare occurrence — is bard, 

^^^r and rather friable : it breaks up into small granular masses 

^^H and passes easily. I crushed one large one four years ago 

^^^H in the person of a gentleman, aged eighty years ; and he 

^^^1 is now living and well. [See cose 96.] 

^^^^ Still more rare is pure phosphate of lime. It is very 

^^^^^^^B hard, and breaks into angular or rbomboidal massea. [See 

^^^^^^^p We can and ought, then, in every case, before selecting 
^^^V the operation for its removal, to determine — 
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1. Whether a calculus is large, medium, or small, whioli 
can be doue by measuring it by means of the iitliotrite. 
Attention to the previous duration of aymptoma will, of 
itself, afford some clue to the size, and, especially, if we 
are acquainted, from observation of the urine, with the 
chemical character of the stone. A pure uric acid calculus 
is slowly formed : so is osalate of lime. Urate of soda 
concretes in a shorter space of time, the mixed form more 
quickly still ; and the pliosphatic are produced with greater 
rapidity tlian any. 

2. Whether the calculus be hard or 'soft is determined 
by the click, or ring, obtained on striking it with the 
instrument in the bladder : clear and sonorous in the case 
of hard stones, and dull in that of soft ones. 

3. Whether it is friable or compact in texture may be 
generally determined by ascertaining what is the persistent 
deposit in the urine during some days or weeks, if not 
previously known ; from which one may almost certainly 
judge of the chemical nature, and hence of the physical 
structure, of the existing calculus, remembering, however, 
that phosphates are frequently present from irritation 
produced by acid calculi. But in verj' many cases, small 
calculi have been passed before, and theu- composition is 
known ; and that which is in the bladder now will mostly 
be identical in kind. 

4. It is necessary to ascertain whether there is one 
calculus only, or more than one, in the bladder, a matter 
of no little moment. It is exceedingly difficult, if not 
impossible, to determine this accurately with the simple 
sound, the signs afforded to it by multiple calculi being 
very deceptive. With the lithotrite it is easily determined, 
One calculus being seized, it is held Wtween the blades 
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and the search ia cODtinued for a few tnoments with < 
Htone ID that position. If another is present, it is almoi 
instantly struck either by the instrument, or by the stone 
eh^ndy secured within its grasp. In this manner I have 
ofl«Q verified the presence of a calculus on each side of the 
instrument as it lies in the bladder, showing the ezisteooe 
of at least three stones. 

Having thus determined these particulars respecting the 
stone or stones, we are in possession of the Gmt series of 
data which enable us to decide on the operation to be 
recommended. 

The remaining series of data necessary, consists in tfatt ] 
condition of the patient, local and general, and m&y 1 
obtained under the following heads ; — 

1. Age. 

2. Absence or presence of local disease. 

3. His susceptibility to constitutional disturbance t 
result of local irritation, 

1. The age of the patient ; — 

This is a very important element in dealing with 1 
subject. So much so that the early age of the patient, » | 
few cases only excepted, may be held generally to decide ■ 
the nature of the operation at once. By an early age I 
mean infancy and boyhood ; or, to speak more exactly, 
from birth up to twelve or fourteen years. 

At this period of life there is little t«fnptation to employ 
Lithotrity, Lithotomy being very successful, and occasioning 
a mortality of only one in about sixteen cases under twelve 
years of age. Lithotrity lias never approached these results 
for young subjects. But the propriety of employing it 
becomes a matter for consideration between fourteen and 
twenty, if the stone is not lai^e, and is easily dealt witb. 
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It becomes almost the rule subsequently, as far as to forty 
years of age, under the same condition. But, in general 
terms, the period which embraces all ages above twenty 
yearS) is essentially the period for crushing the stone ; that 
during which we may derive the greatest aid from it ; pro- 
vided always, that some other considerations, which shall be 
discussed hereafter, are fiilly taken into account in dealing 
with individual cases. 

These considerations arise from the analysis of the 1827 
carefully reported Hospital cases, which are studied minutely, 
and at length, in Chapter YII., on the " Results of Litho- 
tomy." But in order to show the prevalence of calculus 
at different periods of life, among the classes who form 
Hospital patients, the annexed table of that series is 
appended here, extending from the first to the eighty-first 
year of life. 



f Patient. 




Number of 


Age of Patient. 






Number of 


rears. Batients. 


Tears. Patients. 


1 ... 7 


Brought forward 1104 


2 




74 


21 ... 12 


8 




116 


22 


* 




10 


4 . . 




163 


23 






9 


5 




123 


24 






12 


6 . . 




90 


26 






11 


7 . . 




86 


26 






10 


8 . . 




49 


27 






6 


9 . . 




67 


28 






6 


10 . . 




60 


29 






11 


11 . . 




86 


80 






11 


12 




68 


81 






8 


13 . . 




82 


82 






14 


14 . . 




86 


88 






7 


16 




26 


84 






9 


16 




27 


86 






9 


17 . . 




18 


86 






6 


18 . . 




26 


87 






3 


19 . . 




19 


88 






14 


20 . , 




18 


89 






4 


Carried forward 1104 


Carried forward 1269 












1 


r 2 
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Ag9 of Patient. 
Tears. 



Brought forward 

40 

41 

42 

48 

44 

45 

46 

47 

48 

49 

50 

51 

52 

58 

54 

55 

56 

57 

58 

59 

60 



Number of 
Patients. 

1269 

21 

4 

7 
11 

4 

17 
11 
15 

6 
10 
28 
15 
11 
17 
25 
28 
26 
25 
16 
22 
88 



Carried forward 1611 



Age of Patient. 
Years. 



Number of 
Patients. 

Brought forward 1611 
61 



62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
78 
74 
75 
76 
77 
78 
79 
80 
81 



17 

22 

22 

16 

26 

20 

14 

17 

8 

16 

8 

5 

4 

2 

9 

4 



1 



4 

1 



Total 1827 



The following facts appear from its analysis :— - . 

First. That one third of the entire number of cases 
occurs during the first six and a half or seven years of life. 

Second. That one-half of the entire number occurs 
before the thirteenth year is completed. 

Granting that Lithotomy should be employed in childhood 
and boyhood, as a rule to which there are few exceptions^ 
it follows that this method must be applicable to fully one- 
half the entire number of calculous cases. 

What is, then, the period of life when the individual is 
most liable to be affected with calculus? It has been 
common to answer in childhood. A very superficial glance 
at these figures might confirm some reader in this opinion. 
I believe, however, that it is the period between fifly and 
seventy years, and of this the latter half of the term 
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egpecially. That is to say, the proportion of elderly cal- 
culoua patieDts to the existing population at their own 
ages is larger than the proportion of children afflicted is to 
the number of existing children. This is the only accui-ate 
method of viewing the question. Calculus is most common 
between fifty and seventy ; appears in the next degree of 
frequency between two and six years ; and least frequently 
of all, perhaps, between twenty-six and thirty-six years — 
when, indeed, it is rare. 

2. It is necessary to ascertain the absence or presence 
of local disease. Mahgnant disease of the bladder, for 
example, would generally be held to con tror indicate any 
operative interference : not necessarily so, however. One 
of my cases at University College was an instance in 
which intense sufferiug was greatly relieved by IJthotrity, 
and it apparently lengthened the patient's life. Such an 
instance is exceptional. 

But by local disease here is mainly intended organic 
changes in the kidney ; severe or persisting cystitis ; en- 
largement of the prostate, and stricture of the urethra. 

With regard to the first named, it is not very common 
to find calculus associated with those systemic changes 
which manifest theoiselves in the production of either 
fetty deposit, or those degenerations of structure commonly 
known as Bright's Disease, and the existence of which 
is evidenced by persistent albuminuria, renal casts in the 
uiine, and, in advanced stages, by dropsical efi'uaions in 
the cellular tissue, and in derangements of the cerebral 
functions. If such evidence is present, the stage of the 
disorder must guide ua as to the propriety of entertaining 
the question of affording operative relief of any kind. 
For one case, No. 31 in the Lithotrity series in the 
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Appendix, life waa made much more comfortable, and 
beyond doubt prolonged several months, by removal of a 
large phosphatic atone. The patient was in an advaaoed 
stage of Eright'e Disease ; he died within a year from the 
conclusion of the operation. Encouraged by this result^ 
I operated in another, but probably more advanced case 
(No. 141) in Univeraity College Hospital, but death 
rapidly followed. The post-mortem showed both kidueyB 
to be largely changed in structure. When the diBeaae ts 
in an advanced stage, no condition is more unpromirang 
for the success of any operative procedure. 

But there is another class of renal affections not to be 
confounded with these blood disorders, in which the 
organic change in the kidney results from pre-existing 
irritation of the bladder, or urethra. We commonly meet 
with patients, the subjects of clironic nephritis and pyelitis, 
who owe the existence of these complaints to an obstlnata 
stricture, to chronic disease of the prostate, or to a calculaa 
which has long remained in the bladder. We find in the 
most advanced cases of this kind, after death, the kidney 
diminished in size, the coHical substance especially so 
interstitial deposits, and often small collections of pus 
the renal eubstance, while the pelvis may be dilated, ai 
in some cases, is enormously so. Such are the results 
mechanical distension from obstructive disease of ttw^ 
urethra and neck of the bladder, accompanied, as it always 
must be, more or less, by chronic inflammation extendi] 
up the urinary track. And it is with this type of disease 
that we have ordinarily to deal in discussing the queetiou 
of operative procedure. Now the signs of this patholoj 
cal state are not so clear as those which belong to 
blood disorders above referred to. Furthermore, they 
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not be diatinctly isolated from the symptoms which belong 
to the urethral or vesical disease from which they derived 
their existence. They are not, by any means, to be dis- 
covered by urine-analysis ; and their existence is to be 
iD&rred from symptoms which after all are by no means to 
be regarded as pathognomonic in theii- character. The 
patient complains of pains in the back and loins, and oflea 
in the groins and testicles ; is probably tender on one or 
both sides on deep palpation through the abdominal 
muscles in the region of the kidney ; is rather emaciated, 
and has gradually lost flesh ; is weak and depressed, 
subject to chills and feverishness, amounting to rigors 
sometimes, after slight irritations, after the use of a 
catheter and the like. The urine is variable in its quan- 
tity and characters, and always contains pus, sometimes in 
great abundance. Still, we can by no means be certain 
from any signs or symptoms, that the changes described 
exbt in any given case, and it is certain that they preju- 
dice exceedingly the result of an operation. Examples are 
afforded by Nos. 61, 09, 127, 133, and 158, in the series 
of Lithotrity referred to. 

3. This group of symptoms leads us insensibly to the 
next cla.3s of phenomena, viz., those which indicate con- 
siderable susceptibility to general disturbance fi^m sources 
of local irritation, no organic disease whatever existing. 
There are many cases indicated in this division, in which 
extreme tendency to rigor exists, not on account of any 
existing renal implication, for, as before s-iid, none may be 
present, but from some other and less obvious cause. 

There are some constitutions, in which the nervous 
system appears to be so susceptible, as we express it, that 
almost any mechanical interference with the ui-ethra, or 
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bladder, is followed by startling symptoms obvioasly de- 
pending on some kind of shock propagated to the nerrous 
centres, and consisting in syncope, rigor, vomiting, depres- 
sion, witk intense pains in tlie back, loins, and elsewhere. 
These, although alarming, are, generally, not dangerous, 
unlike those symptoma wliich, closely resembling them, 
depend on organic renal disease. Now, in none of these 
cases is it usually desirable to attempt the removal of A 
stone, unless it be a small one, by any method which requires 
repeated manipulation in the bladder or urethra. It is 
better, perhaps, to deal with it by one operation, than run 
the risk of several, and of the various minor difficulties 
which the removal of debris may involve. 

Nevertheless, much more may be done with the last- 
named class than with the first. The cases belonging to it 
ftre improvable by general mniiagement, whereas those of 
the first steadily grow worse with time. And here we see^ 
incidentally, the value of the preliminary treatment already 
referred to, and which may thus be briefly summed up :— 
Prejiaratory treatment is important, in view of any 
operative procedure by Lithotomy or Lithotrity ; but 
specially is it desirable in certain exceptional cases to pass 
a few times sounds of gradually increasing calibre, to 
accustom the urethra and bladder to the contact of inatru- 
ments, to lower its sensibility, and to increa.se its calibre, 
before the commencement of Lithotrity. But where the 
urethra is capacious, and its sensibility not great, sacb 
preliminary treatment is unnecessary. 

By this practice we not only preptire the way for the p 
ing of the Uthotrite inwards and of fragments outw 
but if any undue excitability exists, its effeeta will bo elicits 
in a minor degree by these preliminary mensurea before 
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we have broken up the stone, and Lave become, perchance, 
committed, or nearly so, to the operation of Lithotrity. 
And in all cases, it is unwise to enter hastily on Lithotrity 
before thia condition has been determined by the empIoymenW 
of means which are equally valuable, whether they act a 
preparatory to Lithotrity, or as a test for latent peculiaritiea 
in tlie constitution, which may contra-indicate it 

With these brief preliminary remarks, the way is now 
cleared for some final deductions relative to the operationa 
to be employed in the various cases met with in practice. 

1. For all cases of calculus during the periods of infancy, 
cliildhood, and boyhood^ which may he regai'ded aa from 
one to twelve or fourteen years, the following com:Be appeara 
to be the most judicious : — 

To practise Lateral Lithotomy aa tlie rule ; the mortality 
from whicli varies during this period from one in eleven to 
one in twenty-eight cases ; the mean of the whole being 
about one in fifteen cases. 

The exceptional cases are those in which the stone is 
only a Httle too large to pass by the urethra, and therefore 
small. For these, there is no occasion to perform Lithotomy. 
Opposed as I am to Lithotrity in children, aa a rule, for 
reasons already named, I nevertheless beheve, when the 
stone is so small as to be easily pulverized by a single 
crush by a slender lithotrite, it is the simplest and best 
method of proceeding, and that when the stone can be well 
and easily crushed in one or two sittings, it is admissible. 

With regard to Median Lithotomy in children, there 
appears to be no objection to it, provided a director or 
gorget conducts the finger into the bladder. At the same 
time, I do not know that it offers any advantage over 
the lateral operation. 
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2. In adult cases we have to decide between Litliotomj 
and Lithotrity ; and if the former is indicated, to point oat 
the particular form to be employed. 

First, LithotoiEy or Lithotrity t 

The special indicationa for these operations must be c 
eidered as they relate to two separate classes of patientc 

a. In tolerably strong and healthy adult patients. 

b. In feeble and diseased adult patients. 
This division is of more practical value than a diviaioa 

founded on age, because the influence of age is less 
strongly marked after manhood boa been attained than 
before. If age be regarded alone, the period between 
twenty-five and forty years gives the best reaulte, viz, one 
death in eleven and a half coses, Irom Lateral Uthotomy. 
But the data are comparatively few, since it is the period 
of all others when stone is most rare. The question of 
age and its effects in adults is therefore included in the 
major one of constitutionat couditioDs. 

1. In the class of healthy adults. 

If the calculus is of small or of medium size, and s 
whether it be soft, friable, or comjmct, and supposing ili^ 
proved by preliminary examination that instrumental 
manipulations can be easily performed and are well borne, 
it should be crushed. 

But the term "medium," here usetl in relation to size, 
although admitting of a little extension for calculi of uric 
acid and the urates, must be restricted quite within the 
limits assigned, for those of oxalate of lime : their spheroidal 
general outline makes a medluoi'sized calculus (one iadi i»« 
diameter), quite large enough, if not rather too lorgc^ 1 
Lithotrity. 

If there is any special or exceptional ground for i 
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jecting Lithotrity in smjh cases, the ordinary median opera- 
tion may be employed. Indeed, these are the sole condi- 
tions, I believe, in which it is now advisable, since Lithotrity 
has rendered it for the most part an unnecessary proceed- 
ing. But when, as owing to the presence of a very narrow 
or unmanageable stricture, the crusliing prr>ce6s is inapplica- 
ble, and the stone is small or of " small medium " size, thia 
is perhaps the best mode of removing it, as we shall see 
further on. But, on the other hand, if the stone is large, 
and especially if it be also one of compact structure, the 
Lateral operation would generally be the best to select. 
For a large and friable stone Lithotrity may be successfiJ, 
but such an one offering between twenty-five and forty 
years of age would probably be as well dealt with also by 
Lateral Lithotomy. 

2, The question is to be considered for feeble and dis- 
eased patients. 

a. Where there is no marked disease of the urinary 
organs, but feeble and failing strength : — 

If the calculus is of small size and friable, and instro- 
mental contact is well borne, there is no question that 
Lithotrity should be the operation selected. If of medium 
size, one would also incline to perform it, if possible, but if 
even hard and compact in structure, I doubt whether in 
these cases any form of Lithotomy would afford better 
results. 

b. Where well-marked disease of some portion of the 
urinary organs exists. 

In stricture of the urethra, especially if it has existed 
long, and is well marked, Lithotomy is preferable to Litho- 
trity if the calculus is large. But I have been able to 
accomplish so much recently by Lithotrity, for cases of 
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Btricture, by tying in a catheter [see page 237], thst fcr 
small, and even medium-sized stones, the crushing process 
■will often be found applicable. If, however, the strtctare 
proves very unmanageable the Median operation may be 
selected, while its line of inciaion, being central, may be 
easily made to divide also the rigid tissues of the etric* 
ture. 

In hypertrophied prostate, with a quiet condition of ttie 
bladder, LitLotrity ia successful in small and medium-sized 
stones. But with an irritable con<lition of bladder, and 
with compact and large stones, lateral Lithotomy seema 
preferable, and, in such, seems to be more successful tbaa 
Median operations. 

In cases where the bladder cannot expel its contents on 
account of loss of power in its coats, i.e. atony, and not 
on account of enlarged prostate, no objection lies, on that 
ground merely, against Lithotrity ; indeed, such a condition 
is much more favourable to success than that of undoe 
irritability of the organ. This is now known to mosi 
practical lithotritists, although it is a condition which, not 
long ago, was held to contra-indicate Lithotrity. 

In marked disease of the bladder, cj'stitis with consUU 
tional disturbance, tumours, simple or malignant, or ifl 
the existence of sacculi may be suspected, Lithotrity is i 
hazardous, so also is Lithotomy. But it cannot now 1 
said that Lithotrity is iaiidmissible. 

Finally, for cases of either class where the stone is of *! 
extremely large size, such as are now rarely met with, say I 
from four ounces upwards, 1 doubt whether experience c 
indicate, on the whole, a safer method than the latera 
operation, oidetl or not by a double iocieioD of the prostat&l 
It is in these circumatances that the apparatus of CiviaJ 
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for emahing a large stone before Extracting, through the 
perineal wound, becomes applicable. For thia purpose lie 
preferred a central opening into the bladder, the Medio- 
bilateral operation ; and I think, in order to work the plan 
efficiently, that such incisions may give a better chance to 
it tlian the Lateral. 

The high operation oflerB, perhaps, as good a chance, if 
the bladder be distensible, and the patient is not corpulent. 
Data, however, are wanting to determine the value of this 
as well as that of the recto-vesical operation in relation to 
extremely large stones. Probably the latter might be 
regarded as the better procedure were it not for its liability 
to be followed by permanent fistula. 

There ia a question inevitably presenting itself sometimes. 
which is rarely dealt with by surgical writers, viz. should 
we ever refuse to perform an operation for the relief of the 
calculous patient, and if so, under what circumstances ) In 
practice, this question must be answered ; and the manner 
of answering it influences very much the rate of mortality 
resulting from operative proceedings. I think in England 
and in Scotland very few cases are rejected as unfit for 
operation, certainly in hospital practice ; in private there 
are, from various causes, more examples of unremoved 
stone. So much may be done to mitigate suflering for 
those whose means enable them to command every resource 
available for the purpose, that the alternative of an o[)era- 
tion, tendered hazardous by the magnitude of the calculus, 
or other unfavourable circumstance, ia not necessarily 
adopted. It is widely otherwise with the poor, and it is 
Bometiniea a difficult point to determine whether continuous 
sutfering or a severe operation involves the graver con- 
sequences to Ufe. Mostly, the patient himself desires to 
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turn the scale in favour of the latter alteroaUve raiber 
than be abaDdoned to the liopeluss prospect of unrelieved 
BufTering. In France a larger proportion of cases la, I 
think, rejected. Lithotomy is not so succesefbl tlier^ on 
comparing the results, in Wge numbers, of practice in the 
two countries ; and the operation appears to me to be 
more dreaded by both surgeon and patient. It is more 
rarely performed, and thus it is, perhaps, that there seems 
to exist a want of that conBdent familiarity with Lithotomy 
which distinguishes the practised English oi>erator, and 
which doubtless conduces to success. On the other hand, 
those who practise Lithotrity in France appear unwilling to 
hazard Its application to very unpromising cases, and no j 
douLit they act justly and prudently in so doing. Take^ | 
for example, the practice of M. Civiale, during the year | 
180'2, which is a fair specimen of his usual experience, both [ 
l>efore and since. He treated during that year sixty-nine 
calculous patients ; sixty-six men, two women, and a cliiJd ; 
forty-five in private ])ractice ; twenty-four at H6pitu] 
Neckar. Fifty-eight of these were operated on : forty- 
five were submitted to Lithotrity ; of these eight were 
partially cured : and it was suooesaful in oil the remainder 
but one. 

Ten were treated by Lithotomy ; three were cured, two 
relieved, and five died. Three were treated by a combina- 
tion of Lithotomy and Lithotrity ; two were cured, the 
other lias incontinence of urine. 

In eleven cases operative means have been adjourned or 
considered impossible. 

Now, although the Lithotrity, us here recorded, a 
extremely succesefiil, every English surgeon will feel sur- 
[irised to find one in every six adult cases placed in the 
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category last named, and one-half of the Lithotomy cases 
&tal. It must be obvious to all who are fauiUiar with the 
practice of this country, that nothing like this proportion 
of cases is adjudged unfit for operation. 

Are they, or are we, right in thus acting ? Without 
entering upon a discussion of the numerous topics which 
the answer to this question might give rise to, I shall 
simply appeal to the results of English Lithotomy in the 
very worst cases, viz, those of large stone and broken-down 
constitution. If such an appeal shows that two out of 
three, or three-and-a-half, recover, and it does so, I think 
we are justified in ollering that chance to a patient whose 
only other prosi^ect is a lingering death, greatly aggravated 
in its misery if his circumstances are narrow. There is one 
condition, perhaps, which must be held as sufficient ground 
in a bad case, such as described above, for refusing to 
operate, and that is the presence of advanced renal disease ; 
and when this can be affirmed to exist, I think it may be 
said that such a patient will certainly die, and that the 
surgeon is not justified in accelerating his fate. There arc, 
however, a good many examples among us, in private 
jiractice particularly, although certainly less now (1870) 
than ten years ago, of patients who resolve not to risk any 
interference. I have had under my own care four patients, 
all at an advanced age, so greatly relieved by the daily use 
of the decoction of Triticum repene, that they have (in 
two of the cases I think unwisely) declined to submit to 
any operation. Certainly I have seen no circumstances in 
which that useful agent is more valuable than in those of 
calculus, sometimes when it is in the kidney, but especially 
when it is in the bladder, and I have received similar testi- 
mony fi'om several of my professional brethren. 
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The foregoing observations, then, will be suffioieiifc to 
enunciate the general principles which extended observation 
and experience indicate, ia my opinion, to l>e our guides ta 
selecting the proper procedure for given ca.'^es. Nevi 
theless, it is not presumed that every example can 
bmugbt to rule and measure, so to speak, and be mabhe- 
matically fittetl to the process requisite for it. Let it be 
well understood that they are held forth as principles to 
indicate the way, not as rigid laws knowing no exception, 
Since the last edition, I have in practice, as I have now Im 
precept, extended somewhat the application of LitbotiityJ 
I have pushed it as far as, with our present powers, appeam^] 
to be prudent. Still it may be understood that, regardii 
only the mechanical power of instruments, still mure 
possible by that process. To this point I cannot adviaa.^ 
that it should be employed. And this leads me to a 
important remark : it is as follows : — It mxuit he our aim 
to reduce the atovujs to the process; that U, to detect them 
early, and consequeiitly srnall, rather than to extend the 
•proces9 to large and compact atones. It is true tttat a 
stone of that character may be removed, in certain exocj)- 
tional cases, by Lithotrity, where great tolerance of manipu- 
lation by the bladder is exiiibited. Among the series of 
Lithotrity cases in the Appendix, are several which weighed 
between one and two ounces, and were sucoessfully removed. 
Tlie subject was considered in the chapter devoted to " Tbft 
Results of Lithotrity." But I may add here, that I believe 
that it is certainly true that an undue attempt to extend 
the province of Lithotrity beyoud these limits will prodooa 
nothing but disaster. 

I must now call attention to the advanta^ of dii- 
covering calculus in the early stage, of win 
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these cases are examples. Many years ago I brought this 
subject forward at the Medical Society of London, reading 
five cases, with the view of iUnstrating what appears to 
me the great importance of this practice. For I do not 
hesitate to affirm that Litfaotrity for a small, compact, or 
friable stone occurring in a tolerably healtiiy subject, 
devoid of unusual local susceptibility, at any age above 
puberty, is, if properly performed, an operation devoid of 
danger. Such a statement cannot be made of any other 
mode of operating for stone. In proof of this I atn 
in a porition to assert that, having now performed the 
operation some hundreds of times (1870), I have never 
lost a patient in vrhom the calculus vi-as no hirger than a 
small nut. 

It follows then, — since every calculus is during a por- 
tion of its history small, and passes, generally, not very 
rapidly, through the early stages of formation ; and since 
deteriorated health much more frequently succeeds to than 
accompanies its formation, — it follows, I repeat, that cal- 
culus of the bladder is removable, if its presence be early 
diagnosed, in almost every case, with Httle or no danger. 

No proposition can be more logically incontrovertible 
than this : yet the practice of the past, so far as it depends 
on diagnosis, though steadily improving, has done so by 
slow and gradual degrees. Its truth, however, pregnant 
-as it is with the happiest results for humanity, only re- 
quires to be known and acted on,, in order to achieve at 
once a great advance, and one which I am sure is within 
our reach. la this de[>artment, as in every other of the 
wide domains of medicine and surgery, diagnosis is the one 
thing needful That diagnosis is slowly reducing the size 
of the stone year by year, and has been doing bo during 
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some past time, is demonstrable from our museums. Take 
tbat of Norwich, for example, whicli ia, thanks to the 
Burgiciil genius of Eiist Anglia, the most perfect and com- 
plete record, literally "graven in atone," that the worM 
possesses of calculous experience 1 Wben the art of surgical 
diagnosis was young, the stone was often overlooked, lutil I 
its large size and long existence precluded the possibility of .1 
the oversiglit continuing. Hence, among tlie stones re- J 
moved there in the end of the last century, are seen masaea J 
■which now most rarely come to light. I calculated thai 
sizes presented during each consecutive ten yeain down to 
the present time, and noted the significant fact that they 
are gradually decreasing in size. In other words, it has 
been miccessively true at different periods, that the stoned 
now is detected in an earlier stage of its existence than I 
formerly. 

Thus the first, or earliest, 100 stones in the 
Norwich Museum have an average weight 

to each of 8-64 

The second 100 7-07 

The succeeding 400 .... 6-g5 

But how much too late is still the stone detected ? Ought | 
any man, who complains of bis symptoms, within reach of '^ 
competent skill, to carry a stone in his bladder for more 
than twelve months, nay, more than eight, or six ? And 
if detected thus early, if discovered when it assumes tbe 
size of a bean, or at most that of an almond, how oftea I 
would it be necessaiy to lithotomize an adult 1 There c 
bo no doubt that skill in diagnosis is greatly on Uie in* ] 
crease, and, fi-om this fact, 1 may venture to foretell, with- 
out any pretension to the gift of prophecy, that year by ] 
year the stone will be detected sooner and sooner ettll, and | 
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that, therefore, " jmri passu," Lithotomy will become lesss 
necessary, and LitEiotrity more often applicable. Add to 
this the fact that the uncliangeable conditions of anatomy 
leave little more to be effected, probably, in the loode nf 
removing stone by the knife, while the improved applica- 
tion of mechanics to Lithotrity is, year by year, perfecting 
the prooeas. 

I say little here of chemica! solvents in the treatment of 
already-formed calculus. In exceptional cases, they possibly 
may have been of some service. But their special applica- 
tion is to the earlier stage of the calculous diathesis, 
antecedent to true stone formation ; for the solution of 
those particles which, aggregated, form the stone. For 
the action of solvents we require minute mechanical divi- 
sion of the material to be acted uiwn. And here we have 
it. It is but one step further still in the application of 
diagnostic science, which recognizes in the persistent undue 
deposit of crystalline material in the urine, and certain 
associated symptoms, that calculus-formation is imminent 
or impending ; and internal solvents arrest the formation 
of precipitated deposit, while, which is much more impor- 
tant, tlie erring tendency of the economy is gradually 
corrected by medical treatment, diet, and hygiene,* But 
of this, enough ; for the terms of my subject are piirely 
Burgicid, and there is no further need that I ovei-step tliat 
imaginary line which is supposed to trace the con6ne8 of 
medicine and surgery. A subject which, nevertheless, 
illustrates well the important truth that no man can be 
a good practical surgeon wlio is not also an intelligent 
physician. 

• This «a1)jert lias since been puraued in anollier work, the " Clinical Lectiircg 
DiBaasee of the Diinarj Orgaae." Delivered at, CiiicGrntj College HoapitHl, 
d edit. 1869. Ohnichill and Soqb. 
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APPENDIX. 



The following is a brief report of 204 adult cases of 
Lithotrity, occurring consecutively in the author's practice 
during a period of seven years — from the autumn of 1863 
to the autumn of 1870 ; not one patient has been omitted. 
The important details are given in each case^ condensed 
from existing notes in fuU. 

Case 1. — A gentleman at Boulogne, 88t. 65 ; seen in con- 
sultation with Dr. Perroohaud there. Two uric-acid stones, 
medium size. Six sittings, autumn, 1863. Success perfect. 

Case 2. — T. P — ^ eet 69. University College Hospital. 
Uric-acid stone. Four sittings, autumn^ 1863. Success 
perfect. 

Case 8. — P. B — , »t. 60. University College Hospital. 
Phosphatic stone, medium size. Bladder perfectly atonied. 
All urine removed by catheter for years past. Four sittings, 
autumn, 1863. Success perfect. 

Case 4. — A gentleman, eet. 45. Large phosphatic stone. 
Patient paraplegic. Bladder paralysed. Twelve sittings, 
autumn, 1863. Success perfect. Seen in consultation with 
Mr. T. W. Cowell. 

Case 5. — ^A gentleman, set. 74. Uric-acid stone, medium 
size. Seven sittings, January and February, 1864. Seen 
by Mr. Clover, who gave him chloroform at the patient's 
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speoial request al first sitting, but was uot repeated. Sdm 

perfect. 

Case 6.— A gentleman, aet. 69. Two uric-acid stones of 
considerable eize. Eighteen sittings, spring, 1604. A pntieDt 
of Mr. Gayleard, of Devonshire Street, who was present oq 

every occasion. Success perfect. 

Case 7. — A gentleman, cet. 70. Fhospbatic stone, medium 
size. Five sittings, October, 1865. Eighteen mouths had 
elapsed since the patient had two large uric-acid stones 
removed. During the first twelve months following he had 
been free from symptoms. His prostate is remarkably leu^. 
Mr. Uapleson was in oonstant attendance with me. Sui 
perfect. 
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Cabb 8, — A gentleman, tel. 45. Uric acid and nratea, 
medium size. Eight sittings, spring, 1864. Dr. KoepI, of 
Brussels, who was tlien in town, was present at two sittings. 
Success perfect. 

Case 9. — A gentleman, nt. 60. Small urio-acid stoni 
Five sittings. The symptoms disappeared, and he retonn 
borne. A fortnight afterwards the patient called on me u> 
complain of a httle return of pain. I advised waiting a week 
or two before sounding, This was at the beginning of Juoe. 
Al the end of the month he had severe rigors and fever, no 
instruments having been used. He gradually sank in the 
middle of July. At the autopsy a calculus the size of a bean 
and smoller ones were found in the right kidney ; in the left 
was a large abscess- In the bladder there were four calculi 
like those in the kidney, which bad probably recently de- 
scended. The operation was incapable of removing the grner 
port of the malady, viz. that of the kidneys. Dr. KoepI was 
present at the first sitting. 

Case 10. — A gentleman, ret. 46. Oxalate of lime, small 
medium size. Five sittings, spring, 1864. Dr. Pancoest, of 
Philadelphia, then in town, wus present at one or two t ~ 
sittings. Success perfect. 
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Cask ] I. — A gentleman, tet. 70. Largo mixed calculua. 
Eleven siltings, summer, 1864. AH symptoms of stone dis- 
appeared. Some trouble remains with pre-existing enlarged 
prost&tO) but be rides, drives, «nd is actively engaged. Seen 
two or three times by Mr. M. B. HiU. 

Case 12. — A gentleman, fet. 76. A smallish phosphatic 
stone. Five sittings, April and May, iHlii. This case was 
seBD by Sir William Jenoer two or three times. Success 
perreot. 

Case 13. — A gentleman, tet. 48. A mediam-sized oric-acid 
stone. Six sittings. Mr. Hilton was present at one tutting. 
SucceBS perfect. 

Case H. — A gentleman, ret, 69, Large uric-acid stone. 
Ten sittings, summer, 1H64. Mr. M. B. Hill saw this patient 
frequently ; my friend Mr. Norman, of Southsea, also on one 
occasion. Success perfect. 

Case 15. — A gentleman, ret. C8. A rather small calculus, 
mixed. Five sittings, summer, 18G4. Mr. Harris, of Gower 
Street, present at every sitting. Success perfect. 

Oase 16. — A gentleman, ret. 48. A rather large uric-acid 
stone. Eleven sittinga, summer, 1864. Mr. Hilton was 
present at one or two sittings. Success perfect. 

Case 17. — A gentleman, isL CiJ. Small urio-acid stone. 
Three sittings, autumn, 1864. Mr. Hammerton was present 
each time. Success perfect. Has bunted ever since ; 1870. 

Gasb 18. — ^A gentleman^ ret. 62. Largu cdculus, uric acid 
and urates. Thirteen sittings, autumn, 1864. Dr. Hurley 
present at one sitting. Success purlect. 

Case 19. — A gentleman, let. 59. Small uric-acid stone. 
One sitting. Mr. Clippingdale saw this case with me in 
November, 1864. A subsequent severe illness, from wliich 
he slowly recovered; but he writes me now that he has "no 
return of the old complaint." 



S96 CASES OF 

Cabe 20. — J. H — , set. 59. University College HoBpitaf. 
Bather amall uric-acid Btone. Eight sitriags, November mid 
December, 18C4. The calculus could never be fouod or 
seized in any other way than with the blades of the lithotrite 
directed downwards immediiitely behind the prostate, how- 
ever high the pelvis was raised. Discharged free from all 
Bymptoms. 

Case 21. — A geutlemau, cet. 75, A rather small pboa- 
phatic stone, broken up and removed at one sitting in Decem- 
ber, 1H64. Mr. Tatham, of Brighton, was present. The 
patient had long passed no urine except by catheter. This 
condition, of course, remains, minus the symptoms of stone. 

Oa8E 22. — A gentleman, eet. 77. Fhosphatic stone. Tbi 
Bittings. Same patient aa No. 21, but eighteen months 
previous atone. Successful. 

Case 23. — A gentleman, ceL 68. A uric>acid stone 
rather mora than medium size. Five sittings, DecemheTf 
1864. Mr. P. Jackson and the late Mr. C. Jackson, 
Wimpole Street, were present at each sitting. Suoceos- 
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Case Hi. — A gentleman, cet. 67. A small oxalate-of-lime 
calculus, crushed at one sitting in November, 1864. Mr. 
M. B. Hill was present. Successful as far as the removal of 
the stone is concerned. The patient is still subject to the 
formation of small calculi, which he has passed in great 
number. 

Case 2S. — A gentleman, eet. 84- Small niio-acnd oilonlni 
Five sittings, January, 1865. I had the pleasure of meetinff' 
in consultation Mr. Solly several times in this case. Success 
perfect 

Case 6. — A gentleman, tet. 60. He has passed all bia 
urine by catheter for some years. Smallish pliospbatio stone. 
Six sidings, January, 1865. Mr. Hill saw this case for m« 
several limes during a temporary absence. Success perfect. 
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Case 27. — The same patient, tet. 62, Crushed a second 
phosphatic stone in autumn, 1866. Three sittings. Sincfl 
that small portions of phosphatic stone have heen removed; 
but for one year he has been perfectly free from this affection, 
and is now (1870) in excellent health. 

Case 28, — A gentleman, at. 75. PhosphaUc stone, me- 
dium size. Seven sittings, April and May, 1 805. Prostate 
large ; bladder has not been emptied without catheter tot 
years. This case had the advantage of Mr. AikJn's constant 
care and attention. Success perfect. 

Case a9, — The same gentleman. Had perfect immunity 
from stone for one year and a half, then symptoms reappeared, 
and 1 again removed a considerable stone in six sittings with 
perfect success. 

Case 30. — A gentleman, tet. 61. Large nno-aoid stone. 
Ten sittings, April and May, 1865. Dr. A. Simpson, of 
Glasgow, and Mr. M. B. Hill saw this case several dmes. 
Success perfect. 

Case 31. — A gentleman, set. 59. A large pbospbatic 
stone; disease of kidneys. Eight sittings, April and May, 
1«05, A patient of Dr. Sharpe, of Norwood, who frequently 
saw him with me. Success perfect. 

Case 82. — A gentleman, cet. C5. Rather email niic-aoid 
, stone. Four sittings, April and May, iKiSd. Seen by Mr. 
M. B. Hill, also by Dr. Van Boren, of Xew York. Success 
[ perfect, 

Gabb 83. — A gentleman, est. 53. Uric-aoid stone, medium 
' size. Eight sittings, April and May, 1805. Seen by Dr. 
A. Simpson, of Glasgow, and by oihers. Success perfect 

Case 34. — B— , tet. 62, University College Hospita}. 
Small phosphatic stone. Three sittings, April and May, 
1h65. Recovered. About five months after, he died of 

L cancer in the bladder. (See Hospital "Mirror," "Lancet," 

I December 16, 1865.) , 
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Cask 35. — A genileman, ret. 71. Two or tbree i 

uric-aoid stonea. Nine sittings, April, May, and Jane, l86m 
All removed and greatly relieved, but now a tendency to de] 
phosphatfis ; removed by washing out the bladder. Often g 
by Dr. A. Simpson and others. 

Case 36. — A gentleman, ret. 70. Medium size phospLclic 
fltone, witb, perhaps, few urates. Five sittings. Very lajge 
prostate. Success perfect. 

Case 37.— B—, »t. 28. University College HoapitaL 
Hard pliosphatic stone of medium size. Sis sittings. May, 
1865. SucoesB perfect. (See the "Lancet,'' Hospital "Mirror," 
December 10, 1865.) 

Cask 3S. — A gentleman, mt. 62. Rather small urio-acid 
stone. Tbree sittings. May, 18C6. Seen by Mr. Clover, wl 
gave chloroform. Success perfect. 

Case 89. — A gentleman, tet. 74. Small medium oric- 
Four sittings, May and June, 1806. Prostate very lai^ai 
M. G. King, of Rigbbury, was in constant attendance vitli 
me. Success perfect. 

Oase 40, — A gentleman, ast. 70. Large uric-acid stone. 
Nine sittings. May and June, 1865. Prostate Urge. M& 
M. B. Hill watched this case constantly with me. Mr. 
Clover gave chloroform. Success perfect. 

Case 41. — A gentleman, ret. 62. Medium med nrio- 
KCid. Seven sittings, Juno and July, 1865. Stone ooikJ 
pletely removed. Greatly relieved, but some derangement (^| 
the bladder continues. Seen also several times by Mi^ 
B. Hill. 

Case 12. — A gentleman, eeL 01. Uric-acid, of mediam 
size. Seven sittings, June and July, 1805. This patiealB 
■was well known to Dr. Greenhow, who saw him oe 
Success perfect. 

Case 43.— B—, ret. 39. Uuivereity College Hospita 
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Small pliospliatio sloiie. Three sittingB, Jans sDd July, 
leoe. Sent to me by Dr. U. West, of Alford. Siiooesa 

perfect. 

Case 4i. — A gentleman, teL. 89. Two calculi, medium 
Bize, mixed phosphates and urates- Seven sittings, June iknd 
July, 1806. Seen with me seveml times by Br. Buchanan, of 
Glasgow. This patient had been cut in Edinburgh three 
years before, and two uric-acid stones removed, but smaller 
than the present. Success perfect. 

Case 45. — A gentleman, let. 47. Pbosphatio stone, 
medium size. Five sittings, September and October, 1865. 
The patient had been under the care of Mr. Bbind, of 
Shipley, Yorkshire, wbo advised him to undergo the opera- 
tion. Success perfect. 

Cash 46. — A gentleman, tet. 65. Uric-acid, of large 
medium size. Seven sittings, October, 1865. This patient 
was sent to me by Mr. Warwick, of Southwell. Sucoeas 
perfect. 

Case 47. — A gentleman, tet. 64. Uric-acid, of medium 
size. Four sittings, October, 1866. Seen by Mr. M. B. Hill, 
Dr. Seegen, of Vienna, and by others. 

Case 48. — A gentleman, set. 65. Small, urio-acid. Two 
sittings, Ootober, 1860, Mr. Clover gave chloroform. Suc- 
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Case 49. — A gentleman, tet. 04. Medium size, hard, 
phospbatic stone. November and December, 1865. I stated 
at my first consultation with Mr. E. Wright, of Clapbam, 
Ttith whom I had the opportunity of frequently seeing this 
patient, that the case was unpromising, either for lithotomy 
or bthotrity; but that his eyraptoma being severe, I could 
not refuse the chance afforded by tlie latter operation. I 
also thought it necessary to make the same statement to his 
relatives before commencing. The prostate was exceedingly 
large, the cavity of the bladder small, and the stone difScult 

seize. Besides this lie had organic disease of the heart. 
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Without detailing bU the particulars wbioh were advene U> 
success in this case, I may sny that it preHented as many 
difGcuItioB aB any case nliich it has fallen to my lot to 
encounter. lu Paris I am saiiafied that this operation would 
have heen declined; but his condition was so hopeless and 
BO miserahle without it, that I did not think it right to refaaa 
him the chance. There were five sitting's during the first 
mouth, conducted with the greatest care. Then fever set in; 
bo gradually became weaker, and died suddenly while eitting 
up in bed and taking food, about a month after the last 
sitting, although he had rallied so much at limes as lo afford 
great hope of ultimate Buccess. At the autopsy cnnsiderablo 
suppuration was found about the base of the bladder. One 
half of the stone was removed, the other half remainicg ia 
the best condition — that is, in one piece, all the debris having 
been removed. I am satisfied to accept this as a death 
following the operation of lithotrity, although the sotaal 
cause of death at ihe last was clearly diseased heart, becausQ 
the suppuration in the pelvis would bave been almost neces- 
sarily fatal. It would have been politic to decline this cnae, 
but not right, I think, all things considered, to refuse tho 
obance which the exercise of great care and gentleness in 
management might offer him, and I therefore consented. 
Had I not done so, there would not bave been one fatal case ; 
as it is, there is one out of twenty-four cases in this jear. 
Beckoning the nineteen antecedent cases of 1864, it was the 
first death after a series of forty-three consecutive sucoeasful 
cases. 

Case 60. — A gentleman, nt. 66. Large, urio acid. Eight 
sittings, November and December, 1865. The patient was 

sent to mo by Mr. Foster, of Huntingdon. Tho stone is 
completely removed, and its symptoms have disappeared. At 
present a good deal of irritation remains, with phosphatio 
deposit. 

Gabe 51.— a gentleman, set. 5Q, Very large phosphatio 
stone. Eight sittings, December, 1865, and January, 18fl< 
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Seen with me by Mr. W. Morris, of Petworth. Success 
perfect, 

Cask 58.— A gentleman, wt. 5fi. Two rather small uric- 
acid stones. Five sittings, December, I8C5, January, ia66. 
Seen also by his medical man, Mr. W. Morris. Success 
perfect. 

Case 58. — A gentleman, tet. 65. Several hard phosphatio 
stones; severe disease of bladder. Five sittings, January, 
18tI6. Seen, with me, by Mr. Foster, of HuDtingdon. Suo- 
cess perfect. 

Case 64. — A gentleman, tet, 53. Stones, uric-acid and 
phospbfttic mixed- Eight aittinga, Diaeaae of bladder, and 
tendency to produce phosphatie matter, subsequently for some 
months. Finally cured, and now in a state of comfort, January 
and February, 186{t. Sent to me by tbe late Dr. Brinton, and 
known to Dr. Pliillips, of Coventry. 

Case 55. — A gentleman, eet. 07. Rather small uric-acid 
stone. Three sittings, January, 18CC. Known to Mr. C. S. 
Webber. At this and several foregoing cases Dr. Mazanowski, 
of St. Petersburg, was present. Success perfect. 

Case 56,— A gentleman, leL 67. Large medium size uric- 
acid stone. Nine sittings, January and February, 1860. This 
case was seen throughout by Mr, John Foster, of Up^er Wim- 

pole Street, Success perfect. 

Case S7. — A gentleman, Eet, 66. Small uric-acid stone. 

Two sittings, January, 1866. Extreme fever following, from 
vhich he made a perfect recovery. He was seen throughout 
by his medical attendant. Dr. Monckton, of Maidstone, 

Case 58, — A gentleman, tet, 63. Medium-sized uric-acid 
stone. Five sittings, February, 1866. Seen by Dr. Charles 
Sfayo, and Dr. Taylor, of Guildford, Success perfect. 

Case 59. — A gentleman, let. 72. Large phosphatio stone. 
Six sittings, February, 1866. Seen, witli me, by Mr. Charles 
Butlef] of Ingatestone. Success perfect. 
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Case 60. — Tlie same patient, about a year afterw 
BppUed with another stone, phoephatic, considerable 
Four sittings. He passes all his urino by ealhetor, and 
bad Qo retom of tbe formation since (1870), and is in excel- 
lent benlth. 

Case G1. — A gentleman, set. G9, with very advanced disease 
of the bladder, niid enorraoiisly enlarged prostate ; but he «u 
suffering so severely from several hard pbosphalic stones, and 
nitb exhaustion therefrom, that I could not decline to nuliQ 
an attempt to remove them, notwithstanding hia very onpfO- 
mising condition. He gradually SHuk from debility. Sem 
throughout by Mr. W. 9. Foster, of Newport. 

Case 02. — A gentleman, tet, 74. Large uric-acid oalcaliiB. 
Six sittings, chiefly under tbe influence of chlnrofonn, giren 
by Mr. Clover, and much d^bria removed, March, 1800. Has 

hunted regularly this present season (1^69). Success perfect. 

Case 63. — A gentleman, tei. 50. Rniher foiioll urio-aoid 
stone. Four fiiltings, March and April, ISIiO. Attended 
throughout by Mr. John Foster, of Upper Wimpolo Street. 
Success perfect. 

Case 6i. — A gentleman, cet. TO. Several tiric-ncid stones. 
Six eiltings, March and April, 1866. Seen, with nie, by Dr. 
Radchffe. Success perfect. 

Case 66. — A geutleraan, ret 4W. Pbospbatio stone. Four 
sittings, March and April, l«(i(i. This parent was seen, 
with me, by Dr. Hudson, of Cojk Street. Success perfect. 

Case 66. — A gentleman, eet. 67. Rather small oric-ocid 
oalcnlus. Four sittings, April, J866. Seen, with me, by 
Dr. Owen Kaee. Success perfect 

Case 67. — T. H— , ret. 49. University College Hospital. 
Two rather large uric-acid atones. Eight eittings, May and 
June, 18G0. Success perfect. 

Case 68. — D. E— . teU 39. University College HospiuJ. 
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A large uric-acid stone. Seven eittings, June nnd July, 1806. 
Success perfect. 

Case 69.— a gentleman, set. 73, with a very large and 
hard uric-acid stone. He was very much averse to lithotomy, 
which would, perhaps, have been better for him; and I oon- 
eented to crush the stone. It turned out to be even a little 
larger than I anticipated. It was entirely removed in several 
sittings, but he succumbed to fever and exhaustion jrom 
severe cj&litis. June and July, I860 

Cabe 70. — A gentleman, ret. 67. A medium size phosphatic 
Btone. Renal disease existed, cedema of the legs, and 
advanced disease of the bladder. There was complete 
phyroosis. The urethra was blocked with phosphatic debris, 
and the urine dribbled off involuntarily. I operated first on 
the urethra and cleared it, then crushed the stone, in five 
sittings, with perfect success. All his other symptoms have 
been greatly relieved since, and he has uo trouble whatever 
now with the bladder or urethra. May and June, I86B. 
Seen, with me, by Mr. P. C. Chadwick. of Wrington. In 1860 
he called on me in excellent health. 

Case 71. — A gentleman, a3t. 70. Five or six small urio- 
acid stones. Six eittings, June nnd July, 1860. Mr. Swaiue, 
of Devonport, was present at one sitting. Success perfect. 

Case 72. — A gentleman, tet. 55. Medium-sized hard 
phosphatic stone. Five sittings, July, 1866. Attended 
throughout by Mr. John Foster, of Dpper Wimpole Street, 
Success perfect. 

Case 73. — W. M — , ml. 40. University College Hospital. 
A man, with advanced renal disease, whose symptoms were 
aggravated by the presence of two or three phosphatic calculi 
in the bladder. These were removed in three sittings, July, 
1866, and he left the hospital with his bladder free from 
calculous matter, and was so far relieved. He died from 
organic disease of the kidneys ultimately. 
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Case 74.— R. W— , eet. 52. University College Hospilftl. 
Enormously Inrge and hard pIiOBpliatic stone. Fifteen 
sittings, October and November, I860. He had been the 
subject of lithotomy before. Sacoess perfect. Well in 1870. 

Case 75. — A gentleman, set. 7G. Two uric-acid calculi of 
small medium size. Five sittings, October and November, 
1866. Was also under the care of Mr. Blaker, of Brighton. 
Success perfect. 

Case 76.— R. E — , aat. 60. University College HospitAl. 
Mixed uric acid and phosphates. Four Bittings. November, 
1866. Succeaa perfect. 

Cask 77. — A gentleman, set. 64. Medium-sized urio-aoid 
etone. Five sitliugs, November and December, 1800. Waa 
also under the oaro of Dr. Lionel Benlo. Success perfect. 

Case 78. — A gentleman, at. 75. Large uric-acid stone. 
Six sittings under chloroform, December, 1866. Waaseen 
vriib me throughout by Dr. F. Davis, of Gower Street. Siti 
perfect. I saw him quite well in 1869. 

Case 70. — A lady, set. 64. Uric-acid stone, rather stnalLl 
Removed in two sittings, December, 186C. Seen with Dnf 
Owen Bees. Success perfect. 

Cash 80. — A gentleman, set. 80. Uric-acid stone, full 
medium size. Four sittings, January, 1867. Notwithstand- 
ing his age he appeared to be a liale, strong man. /iftuT the 
second sitting severe cystitis came on, and he sank rapidly 
from exhaustion. Seen with Mr. Clover. 

Case 8L— T. G— , wt. 70. University College Hospital. ' 
Mixed urates and phosphates. Five sittings. January, 1887. 
Discharged free from alone, but with much trouble resaltJDg 
from enlarged prostate and irritable bladder. 

Cask 82. — A gentleman, ml. 69, Large phospliatic atone. 
Six sittings, spring, 1867. Much relieved, but a good deal of 
irritation of bladder continues. A similar calculus 
crushed for him six years ago, and he has never been free 
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trom phoBphatic deposit eincc. Seen in consultatioD with 
Dr. 0. Eeea. 

Case 83. — A gentleman, tet. 61. Uric-acid stone, small 
medium size. Four sittings, spring, 1RIS7. Sent to mo by 
3)r. Seegeo, of Carlsbad. Success perfect. I met him abroad 
and well in 1869. 

Case 84. — A gentleman, tet. 63. Three or four smalliBb 
urio-acid atones. Five sittings, spring, 1867. Seen through- 
out by Mr. Jobu Foster, of Upper Wimpole Street. Success 
perfect. 

Case 85, — A gentleman, ffit 57. Very large uric-acid 
calculus. Ten sittingH, spring, 1867. Seen with Mr. R. 
Lamb, of Bamsbury. Success perfect. 

Case 86. — Dr. C — , tet. 71. Medium size, pbosphatio. 
Seven sittings, April and May, 1867. Success perfect. 

Case 87. — A gentleman, eet. 59. Medium sized uric-acid, 
Two sittings. April, 1807. Pyffimia and death. He had 
two easy sittings within five days, without a bad symptom. 
Two days after, fever and swelling on right side of neck. In 
two days more breathing was difficult ; next day pain in the 
abdomen ; on the following day he died. An estremely 
large abscess was found deeply seated at the base of the 
Deck, the result of pyeemia, and ottiers were commenoing 
elsewhere. Seen with Mr. Marshall, of Bedford Square. 

Case 88. — A gentleman, mt. 77, Two or three small 
uric acid stones. Six sittings, April and May, 1867. Seen 
with Mr. Newton, of Upper Wimpole Street. Success perfect. 
Living in good health, 1870. 

Cask 89. — A lady, tet. i2. A large phosphatic stoue. 
Two Bittings, May, 1867. With Dr. Meadows, of London. 
Success perfect. 

Case 90. — A gentleman, fflt. 6i. Medium-sized uric-acid. 
Five sittings. May and June, 1867. Seen by Dr. Gibson, of 
Dundee. Success perfect. 
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Gabk 91. — A gentleman, iBt. 42. Small phospfaatio. Two 
Bitdngs, May, 1867. OperRtion Tor stricture at the same time. 
Mr. Closer gnve chlorofomi. Success perfect. 

Case 02. — A gentleman, eet. 66. Small nric-acid. One 
sitting, May, 1867. Seen by Dr. Allen. Sncceas perfect. 



ka, eet. 35. Small phosphalio. Two 
en will) Mr. Price, of SiamTord Hill. 



Case 98. — A geutlsi 

fiittinga, June, 1B67. 1 
Success perfect. 

Case 94. — A gentleman, tet. 01. Large nric-acid. £igfat 
Mtlings, Juoa and July, 1667. Seen by Dr. Ueslop. of 
Birmingham. Success perfect. 

Cabk 95. — A gentleman, ffit. 71. Numerous suiall aric- 
acid calcuH, perhaps forty. Three sittings, July, 1807. 8e«n 
by Dr. Painter. Much relieved. 

Case 96. — A gentleman, at. SI. Large oyslio oxide. 
Nine sittings, Jnly and August, 1867, This case has been 
seen by several of my professional brethren, the extreme 
rarity of the formation rendering it one of great interaM. 
The success was perfect, and the gentleman is enjoyii 
Gzoellenl health at the present time (1870). 



Case 97, — A gentlemai 
Four sittings, July, 1867. 



, tet. 07. Rather small orio-aoit 
Success perfect. 






Case 98. — A gentleman, fct. 65. Two uric-acid sbines. 
Six sittings, October, 1867. Sent by Dr. Thomas Keith, of 
£dinburgh. Success perfect. 



r1. Small uric-acid. Fui 
Clover gave chlorofonn. 



Case 09. — A gentleman, i 
sittings. October, 18C7. 
Success perfect. 

Case 100.— A gentleman, eat. 09. Three or four urio-acti^ 
etonee, small. Six sittings, August, 1867. Seen by Di^ 
John Murray. Success perfect. 

Case 101.— A gentleman, eet. 67. Medium sized caloului 
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mixed phosphates and urates. Six or seven eittings, autumn, 
1867. Relieved. 

Case 102. —A gentleman, at. 60. Numerous rather small 
urie-acid calculi. Ten sittings, November and December, 1867, 
Seen by Dr. Nash, of Notliog Hill. Success perfect. 

Case 103. — A gentleman, ret. 41. Small uric-acid. Three 
sittings, November, 1867. Mr. C. Heath was present at the 

first sitting. Success perfect. 

Case 104. — A gentleman, Kt. 47. Large urio-aoid. Nine 
sittings, December, 1887, Seen by Mr. Pritohard. of Set- 
ford. Success perfect. 

Case 106. — J. S — , let. 55. University College Hospital, 
Mixed calculus, medium size. Five sittings, January, 1868, 



Case 106.— S. E— , set. 50. University College Hospital. 
Bather small uric-acid. Six sittings, January and February, 
1888, Success perfect. 

Ca8B 107, — G. 3— , fflt. 61. University College Hospital. 
Large urie-acid. Nine sittings, February and March, 1868. 
Success perfect. 

Case 108.^. B— . tet. 65. University College Hospital, 
Two medium size uric-acid. Eight sittings, January and 
February, 1868. Success perfect. 

Case 109.— A gentleman. Bet. 08. Large uric-acid stone. 
This gentleman came from Paris, and was one of the most 
nervous and susceptible patients that I ever had to treat. I 
should have preferred to do lithotomy, but he would not baton 
to the proposal. I consented to onisb, but towards the con- 
clusion of the case, when nearly all the stone was removed, he 
sank from fever and exhaustion. 

Case 110. — A gentlemim, cet, 58. Several small uric-acid 
calculi. Five sittings, February, 1868. He was the subject 
of stricture aud also of diabetes. The calculi were s 
X -2 
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fdlly removed by means of a small lithotrite con^ 

the purpose. Dr. Ringer gave chlaroform. 

Cash HI. — A gentleman, tet. 76. Two uric-acid slooes.. 
Eight Bittings, February and Marcb, 16614. Sir Thoi 
Watson saw this case. Success perfect.' 



Ca8E 112. — A gentleman, ffil 
Stone. Tour sittings, April, I8i 



]. Bather small uric-ai 
Success perfect. 



acta 



Cabe 118. — J. K — , tet. 35. University College HospitaL 
Kather small uric-acid. Three sittings, April, 186'?, Stu 



Cabe 1M.— S. C — , let. 58. University College HospilaL 
Medium-sized uric-acid. Five sittings, April and May, 18f^8. 
After the operation was finished, and he was awaiting only 
the final search for a last firtigment, he caught cold, and had 
Bore throat followed by tedcma glottidis, for which laryrgotomy 
was performed. He apparently recovered in a week's time, 
and the tube was removed. Ten days after this the isdema 
reappeared. The wound was reopened and the tube intro- 
duced ; but he gradually sank in three or four days. The 
post-mortem examination showed the bladder lo be perfeody 
healthy, nod one tiny pieue of debris only remained. Thi 
death cannot therefore be reckoned to lithotrity. 

Case I1>>. — A gentleman, Kt. 49. Medium-sized uric-acid. 
Five sittings. May, 1868. Dr. Keith, of Aberdeen, 
present at one silting. Success perfect. This case ia the 
Bame as No. 8. He had no symptoms for three years. A 
new unc-acid stone has existed, according to symptoms, about 
twelve months. 

Case 116. — A gentleman, set. 62. Medium-sized uric-acid 
Blone. Five sittings. May, 1868. Dr. Keith, of Aberdeen, 
present at one of the sittings. Success perfect. 

Case 117. — A gentleman, et. 65. Two rather Urge urio* 
acid stones. Thirteen sittings, June and July, IB68. Di^ 
Ringer gave chloroform. Success perfect 



be 
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Casb 118. — A gentleman^ 89t. 62. Several small nrio*acid 
stones. She sittings^ Jane^ 1868. Seen by Dr. Packman^ of 
Ware. Success perfect. 

Case 119. — ^A gentleman^ set. 58. Medium^sized uric-acid. 
Five sittings. May and June, 1868. Seen by Mr. B. Phillips. 
Success perfect 

Case 120. — ^A gentleman, cat. 60. Small oxalate-of-lime. 
One sitting. May, 1868. Seen mih Mr. Aikin. Success 
perfect. 

Case 121. — A gentleman, 89t. 59. Mixed uric-acid and 
phosphates. Five sittings, June and July, 1868. Seen by 
Mr. Aikin. Success perfect. 

Case 122. — ^A gentleman, cat. 71. A phosphatio stone, 
medium size. Four sittings, summer, 1868. The , same 
patient as No. 82, for whom I crushed a stone two years 
before. He is liable to the formation of small phosphatio 
masses from time to time, which have to be removed, although 
otherwise now in good health (1870). 

Case 123. — A gentleman, eet. 73. Uric-acid, rather small 
size. Three sittings, April, 1868. Same case as No. 40. 
He had perfect freedom from all symptoms until about three 
months ago, when their reappearance led me to sound him, 
and I found a new formation, which has been removed with 
perfect success. 

Case 124.- A gentleman, set 70. Three uric acid stones, 
rather small. Six sittings, July, 1868. Seen by Dr. Gavin 
Milroy. Success perfect. 

Case 125. — Dr. P — , aet 65. Uric-acid, rather small. 
Three sittings, July, 1868. Success perfect. 

Case 126. — G. B— , set. 70. University College Hospital. 
Full medium-sized uric-acid, July, 1868. Two days after first 
crushing, much d6bris having been passed, he had a severe 
rigor. Next day complete suppression of urine for thirty hours. 
Urine then reappeared and was perfectly clear. On the 
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next clay rigors agftin, and two days after lie died ; tbA nrim 
haviug ooDtinued perfeclly clear up to the Inst. Al ilie post* 
mortem examination the bladder was found free from Bny 
Bign of inflnmmatioD ; rather more tfaao half ibe qbIcqIob in 
one piece was found there, the rest having been passes). 
One of the kidneys was healthy, the other showed marks of 
recent severe inflammation. No sign of disease elsewhere. 
I assume that this man rapidly succumbed to an acute atUdc 
of nephritis of one side. It is a remarkable circnmstaDoe, but 
not withont parallel Id my experience, that this stale of the 
kidney should occur after an operation on the bladder, vrilh- 
out any iaBammation of that organ, the urine being clear to 
the last. 

Cash 1S7. — A gentleman, set. 72. Large iirio-acid stone. 
I decided to perform lithotrity in this cose, although I now 
believe lithotomy would have been preferable. The size of 
the calculus was considered to be just within the reaoh of 
the crushing operation; a size for which it is impossible to 
say decisively beforehand which of the two opcradoas waa 
preferable. Under these circumstances the patient's strongly 
expressed wishes decided the question. Daring October I 
brushed seven times, the patient suffered severely in passing 
debris. At the end of the month he had a severe attack of sup- 
pression. It lasted 3G hours, then the urine became clear, and 
I baveno doubt that the pathological condition much rescmbli ~ 
that of the preceding ease. He greatly improved, ao that 
November I crushed again, and disposed of nearly all lliestonA 
He graduaUy sank and died a few days after. At the post-mortem 
examination the right kidney was found to be the subject of 
well-marked fatty degeneration, the left showed marks of recent 
inflammation, and contained an abscess. Two or three small 
frngmenl£ were found in the bladder. He had been under the 
cnre of Dr. Bayntun, of Bath. 

Case 128. — A gentleman, st. 68. Drio-acid stone. Foar 
sittings, October, 1868. Seen with Mr. rrice, of Dublin. 
Success pcrfeut. 
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Case 129. — A gentlemtin, aat (12. Urio-acid. Small 
medium. Four aittJogB, Octohor, 1869. Seen with Mr. 
Newnham, of Woiverhampton. Succeas perfect. 

Casb 180.— J. L — , £Bt, 63. UniverBity College Hospital. 
Uric-aoid. Small medium. Seven sitUDgs, October, 1868. 
The stone was successfully removed. A good deal of irrita- 
tion remained, but this gradually subsided. 

Case 131. — A gentleman, tet. 40. Rather large mixed 
urates and phosphate. Nine sittings, October and November, 
186H. Seen with Dr. Macaldin, of Islington. Success 
perfect. 

Case 132. — J. H — , mt. 63. University College Hospital. 
tJric-Boid. Small medium-sized. Four sittings, October, 
1868. Success perfect. Same case as No. 20, crushed four 
years before. Had immunity from symptoms three vears ; 
then formed a new uric-acid stone, of which he has had symp- 
toms during the past year. 

Case 133.— W. W— , set. 65. University College Hospital. 
A large uric-acid stone. After ten sittings, during tlie months 
of October and November, 1808, by which the greater part of 
the stone was removed, he had much fever and cystitis. During 
the next fortnight he gradually sank. At the post-mortem the 
bladder showed marks of chronic inflammation. One kidney 
was tolerably healthy, the other was largely diseased, with de- 
posits of pus in the pelvis end along the ureter to the kidney. 
The patient was feeble at first, or I should have performed 
lithotomy, which, ailer all, might have been the safer proceeding 
for a stone of this size. 

Case 13-4. — A gentleman, eeI. 6!. Phosphatic stone, small 
medium size. Three sittings, October. 1868. Successful. 
This patient has passed all his urine by catheter for several 
months, and is the same as No. 102. He has a tendency to 
produce phosphatic matter in the bladder, and it is occasionally 
removed. The tendency is gradually diminishing, and he is in 
good health (1870). 
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Case 135. — A gentleman, ret. 64. Several 
Dric-acid stones. Six sittings, Ootuber and Novembi 
Believed. Subsequently, that is, five months afterwarib^^ 
small calculi removed by btbotomy with perfect Bucoess 
by Sir William FerguBBon and othera. 

l.arge uiic-acid. 
Seen with Dr. Lani 



Case ISA. — A genllemao, tet. 61. 
sittings, October and November, 1868. 
more. Suooesa perfect. 

Case 137. — A geotlemsTi, ojt. 73. Several rather 
uric-acid stones. Eight sittings, October and NoTemfaflr,. 
1808. Seen witb Mr. Garlick, of filoomsbury. Saooea« 
perfect. 

Case 138. — A gentleman, tet. C8. Very feeble, reqtnring 
constant catheterism. Stone amall medium. Mixed anu* 
and oxalates. Five sittings, November, 1868- Seen with 
Mr. Barratt, of Welshpool. He made a good recovery and 
returned to the country, having learned to pass the catheter for 
himself. Subseqaently he had severe fever, and shortly 
died. 



Ten 1 
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Case 189. — A gentleman, est. 50. Bather small orio- 
atone. Three sittings, December, 1868. A patient of 
Dansey, of Devonport. Success perfect. 

Case 140.— T. K— , st. 29. University College HospiUj." 
A large phosphatic stone ; advanced disoase of kidneys. This 
patient entered the hospital in a low condition of health. I 
dared not submit him to the knife, and resolved to offer him 
his only chance of temporary relief, by IJtholrity. His cam 
much resembled that of No. 31, in which I successfully relieved 
a patient with long-standing Bright's disease, of a large phos- 
phatic stone, and who had nearly twelve months of comfortable 
existence afterwards. I made two small crushings in the end 
of November, 1868, and he passed some debris. But his con- 
dition did not encourage mo to proceed, and I did not repeat 
the attempt. He had a large amount of albumen in the urine, 
and gradually sank in two or three weeks. At the 
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there were well-marked signs of chrouic disease of one kidney, 
with absceaa, clirooic cyatitia, and two large portions of phos- 
phate of lime calculus in the bladder. The death must be 
attributed to the renal affection. 

Cabb 141. — A Turkish gentleman, from Constantinople, mt. 
48. A mediam-sized urio-acid stone. Five sittings, January 
and February, 1869. Seen with Mr. J. G. Forbes, of Hyde 
Park. Success perfect. 

Ca&b 142. — A gentleman, set. G7. Small medium uric-acid. 
Five sittings, February, 1«69. Seen by Dr. M'Oleod, of 
Glasgow. Success perfect. 

Ca8B 143, — A gentleman, let. 82. Two small uric-acid 
stones. Three sittings, October, 1868. Mr. Newnham, of 

Wolverhampton, was present at one sitting. Success perfect. 

Casb 144. — A gentleman, fet. 79. Two or three hard 
phosphatic calcuU. Nine sittings, February and March, 1869. 
Seen with Mr. Tayloe, of Clnpfaam. Success perfect. 

Case 14fi. — A gentleman, est. 67. Three uric-acid calcnlL 
Seven sittings, February, 1869. Seen in consultation with 
his medical attendant, Mr. Bostock, of Horsham. Success 
perfect. 

Cask 146.— A gentleman, est. 74, Uric-acid medium- 
size. Eight sittings, February and March, 1869. Con- 
jointly under the care of Mr. CIgver and myself. Success 
perfect. 

Case 147. — A gentleman let. 63. Uric-acid, of rather 
email medium size. Seen in consultation with Dr. R. Mo 
Donnell. of Dublin, I crushed the stone easily and rapidly 
on the 31st of March, 1869. No frequency of micturition, or 
fever during the first three days. Appetite good, and in all 
respects well. At the end of that time he had an attack of 
rigors; urine was retained, became bloody, required the 
catheter, and in spite of unremitting attention he gradually 
sank with increasing fever, and died on April 17. There 



seemed Id be a peculiar want of repnrnlive power in I 
patient. To the last he ate and drank well oT Bolid food, 
like a healthy mau, but QotwiLhntaDding gradually and 
steadily declined. There was no autopsy. 

Case 148. — A gentleman, tet. 73. Two mixed calooli of 
considerable size; urates and oxalate of lime. Four W 
utungs, spring, 1809. Seen conjointly with Dr. 
Maurice, of Beading. Sqcccbb perfect. 
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Case 149. — A gentleman, set, 78. Small medium, i 
urat«s and phosphates. Four sit tinge, April, 1S69. Seen by 
Mr. Clover, who gave chloroform. Success perfecL The 
same patient as No. 09. Ho passed &esh urio-acid calculi, 
and had much phosphatic deposit with them. He has now 
been perfectly free for one year, and is quite well (I87U). 

CiBB 150. — A gentleman, let. GO. Large pho^ibatio 
stone. Seven sittings, spring, 1800. Dr. Ringer gave 
cbloroform. Success perfect. The same patient as No. 117, 
a tendency to form phosphatio deposit after the first operatioD, 
which has since quite disappeared, and he is now perfectly 
weU (1870). 

Case Ifil. — A gentlemani eet. 72. Rather small nric-acid 
stone. Five sittings, May, 1869. The general progress of 
this patient, seen in consultation with Mr. Maoilwain, during 
the operation was satisfactory. He had a little fever, was ooca- 
donally rather low, and consequently each crusliing was mada 
as short as possible. Ho had an enormous prostate, wbioli 
was in some degree disadvantageous for bim. At the termina- 
tion of the case some cerebral symptoms occurred, and T bad 
the advantage of Dr. Owen Koes' opinion. No alliiinunuria 
was present. On the 1st of June symptoms of effusion 
on the brain suddenly appeared, and be died in a few hours. 
In this case it is impossible to consider the operation as the 
OBOse of death. That there had been cerebral changes of 
long sUnding little doubt could exist, and in so far as tbc 
uperution weakened and disturbed the patient, its effect i 
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have been prejudicial, bttt to this extent only can any casuni 
relation be admitted. 

Case 153. — A gentleman, ct. Cfi. Rtither small uric-acid 
stone. Two sittings. May, 18C9. Seen conjointly with Dr. 
Connor, of Battersen. Success perfect. 

Case 153. — A gentleman, et. 66. Several Boiall uric-ncid 
calculi, tlie aggregate being considerable. Seven sittings, 
June, 1869. Seen conjointly with Dr. Cribb, of Highbury. 
Sucoess perfect. 

Case 154. — A gentleman, est. 76. Uric acid, small me- 
dium size. Four sittings, June, 1869. Seen conjointly with 

Sir William Fergusson. Success perfect. 

Cask 155. — J. W— , oet. 50. University College Hospital. 
Mixed calculus, uric-acid and phosphates, medium size. 
Foar sittings, summer, 1869. Success perfecL 

Case 1 56. — A gentleman, est. 57. Rather small phospbatic. 
Two sittings, summer, 1869. I crushed an oxalate- of- lime 
otilculus for this gentleman in 1364, with the late Mr. Kay, 
of Dulwicb {Case No. 24). There had been no intermediate 
formation. Success perfect. 

Case 157. — E. H. W — , set. 26. University College 
Hospital. A man in the third stage of pthisis, with large 
cavities, was transferred from a medical ward to one of mine 
in June, 1860, with severe symptoms of stone. I found a 
small calculus, mixed oxalate -of- 11 me and uric-acid, which I 
oruelied in two sittings. He was sent back, free from hia 
urinary troubles, to the physician's ward, where I believe he 
nltimatoly died of pthlsie. 

Case 158. — A gentleman, set. 65. Urio-acid stone of 
medium size. Six sittings, July, 1869. Seen conjointly 
with Sir Thomas Watson, Dr. Hassall, and others. Nothing 
apparently could be more promising than the aspect, the temper- 
ament, and condition of this patient at the com men cement. 
The first two or three sittings were followed by shght and 
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trttnaient feverish attacks, but the urine gradiu 
charged with much blood and mucus, and this to an extent 
not easily to be accounted for. This coodition seemed to be 
due to the presence of uumerous sharp fragments, at the 
same time debris did not pass well by the natural efibrts. 
Soon the patient became unubit* to pass more than a Bmall 
quantity ol' urine by liis own efforts, and catheterism several 
times a day became necessary. Meantime the paliect. vbo 
took nourishmeut well, and was to a remarkable ezt^ail to 
stamina and disposition all that Lie surgeon could desire, 
gradually declined, and the local condition steadily got 
worse. The question arose whether the bladder should be 
at once emptied by lithotomy, or by crushing and with tho 
use of Clover's instrument; and on this point I bad the 
advantage of the opinion of my friend. Sir William FcrgasBOQ. 
We decided on the latter proceeding, and eventually (be . 
whole of the stone was removed in the middle of Joly. d 
After this the patient continued very much iu the same stale, I 
■with a quick pulse, hectic flush, and using his own catheter, 1 
which he had learned to pass easily, several times in the 
twenty-four hours. At the end of the month ho appeared u> 
improve, and took drives in the open air, going to bis country 
house on the 30th July. I saw him there next day; be took 
a little walking exercise, was cheerful, and looked better, but 
the quick pulse existed, and frequent cntheterism was necea- 
snry. the urine secreted being remarkably large in quantity, 
but free from oonstitutional albumen or sugar. Day by day 
ho became more exhausted, and he sank gradually on 
August 11th. There was no autopsy, but I have no questicm 
of the existence of considerable suppurative pyelitis on one or 
both sides, and probably of chronic inflammation affectin); 
tho kidney itself. J 

Case I6U.— A Russian medical man, ml. 47. Uric-acid, I 
medium-size. Five sittings. This gentleman travelled from ^ 
a remote part of Siberia, for the purpose of the operation, 
and returned perfectly well after not quite four weeks 
residence in London. He was seen by several medical men 
here, who were interested in him as n brother practitioner. 
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Case IGO. — A gentleman, Kt. 60, & judgo in Califoma, 
who came to me for the operntion. Large uric-acid. Seven 
sittings, July and August. Mr. Clover gave chloroform. 
This and the two previous patients were seen also by Dr. 
Stilling, of Hesse Cassel. Success perfect. 

Case 161. — A gentleman, tet. 62. Dric-acid, small me- 
dium. A German gentleman of extremely irritable tem- 
perament, July, 1869. After the second cruehing, he had 
a severe rigor, and soon after pyemia with affection of 
the joints, and died in ten days. Seen with Di. B&umler, of 
Finsbury Place. 

CiSB 162. — A gentleman, tet, 61. Uric-acid, medium 
size. Six sittings, October, I8C0. He ultimately made a 
good recovery, rendered slow by severe orchitis. Sent to 
me by Dr. Savile, of East Retford. 

Case 163. — A gentleman, tet. 52. Uric-acid, rather small. 
Five sittings, autumn, 1869. Success perfect. 

Case 164. — A gentleman, st. 61. Uric-acid, small 
medium. Four sittings, autumn, J809. Seen with Mr. 
Ryott, of Newbury, who also saw the previous patient. 

Case 165.— W. B— , tet. 65. University College Hospital. 
Large uric-acid stone. Nine sittings, October and November, 
1869. Sent to me by Dr. Dnult, of Wimhome. Discharged 
cured, end of November. 

Case 166.— W. L— , at. 67. University College Hospital. 
Uric-aeid, rather large. Nine sittings, October aud 
November, 1869. Discharged convalescent in December, 
but with some irritation of the bladder. Returned to me in 
March) 1870, with a small phosphaiic formation, which was 
rapidly removed. He is recovering by the daily use of 
injections into the bladder. Sent to me by Mr. Jalland, 
of Homcastle. 

Cabe 167. — J. M — , let. 69. University College Hospital. 
Urate of soda calculus, large. Seven sittings, October and 
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November, 16G9. Sent to me by Dr. Caoh&iB,^F 

Success perfect. 

Case 108 — W. W— , ast. 65. TJnivereity College Hospiul. 
Uric-acid, large medium. Eight sittings. Much fever bikI 
debility ; discharged relieved, end of Novemberj but ia a verr 
weak condition. 

Case 169. — A geniieman, aet. 48. A medical man from 
the country. Urate of soda, medium size. Four sitiiogs, 
November, 18C9. The urgencies of practice compelled this 
patient to leave immediately after the last silting, but 
successfully relieved of his calculus and with rapidly 
improving symptoms. 

Oasb 170.— a gentleman, tet. 73. Rather sm&Il phosphndc 
calculus, crushed at one sitting. December, I86S. Mr. Clover 
gave chloroform. Success perfect. 

Cabe 171. — A gentleman, set. 75. Urate of soda. Caloi 
of large medium size, Removed in five large cruehingB 
chloroform, December, 1809. Seen conjoinUy with Dr. Pi 
Success perfect. 

Case ITS. — A gentleman, tet. 69- A medical man fraaS 
Ireland. Uric-acid, large medium. Six Btttings, November 
and December, 1869. He was much relieved, but his profes- 
sional duties removed him from my care much sooner than was 
deeirable. 

Oabk 178. — A gentleman, ct. 40. A medical man from Uw 
country. Uric-acid, small. Two sittings, November, 181 
Success perfect 

Case 174. — A gentleman, cet. 6J. Mixed calculus, amis*.' 
and phosphates. One sitting, greatly relieved; apparently 
cured, but patient declined further esaminatiou. Mr. Clover 
gave chloroform, summer, 1869. I beard from this pntieiit ia 
1670, that he is now quite well. 

Cabb 1 7fi. — A gentleman, wt. 8fi. Large calouhis of 
phosphate of lime. Patient had formerly suffered from spini 
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' disease, and recovered under the care of Mr. Brodhurst. Four 
eittJDgs, December, I6U9. Success perfect. 

Case 176. — A genileman, tet. 69. Uric-acid, mediam size- 
Five aildngs, December, 1869. Id conaultation with Dr. Price 
Jones, of Surhilon. Success perfect. 

Case 177. — A geotlemBn, at. 33. From BruHsels. Small 
mixed calculus of peculiar formation, the basis being the triple 
phosphate with organic matter, mostly fat. Two sittings, 
December, 1809. There is a tendency at present for this 
material to reappear; but it is quite controlled by daily 
washing out the bladder. August, 1870, quite -well. 

Gabe 178. — A gentleman, at. 55. Uric-acid stone, medium 
[ rizB. Four Bittings, January, 1870. Suoceas perfect. 

Case 179.— A gentleman, tet. 73. Uric-acid, small medium 
' ttze. Five sittings, Januarj and February, 1870. Seen con- 
f jointly with Dr. Smith, of Little Hadham, Herts. Success 
perfect. 

Case 180.— A. R — , ibL 22. University College Hospital. 
Small oxalate- of- lime calculus. Two sittings, January, 1870. 

Success perfect. 

Case 181. — A gentleman, tet. 49. Uric-acid, small medium 
ize. Five sittings, February, 1870. Seen conjointly with 
, Mr. J, Storey, of London. Success perfect. 

Case 182. — A clergyman, set. 65. University College 
Hospital. Two uric-acid calculi of medium size. Eight 
sittings, February and March, 1 870. Treatment much delayed 
by extremely severe attacks of gout. Successful. 

Case 183. — A gentleman, let. 74. Small uric-acid stone. 
Two sittings, January, 1870. Success perfect. I crushed a 
large stone for this gentleman a year ago. He was perfectly 
well until a fortnight before, when he had violent vomiting and 
pain in the back, announcing the descent of a fresh uric-acid 
calculus, about the size of a bean. Success perfect 
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Case 194.— W. H— , (Dt. C7. UniTersity College Hoi 
Uric-acid stone of medium size. Five ailtinga, spriDg, 1870. 
SuocesB perfect. 

Case 185.— A geotleraan, set. G3. Small medium araie of 
sodft. Four aittiugg. May, 1800. Seen in conauliaiion with 
Dr. Dobell. SuccesB perfect as regards calculus, geooral healih 
and Btrength excellent, but requires to use tbe catbeter from 

time to time. 

Case 186. — A gentleman, bbI. 70. Numerous small uric- 
acid calculi. Has passed all his urine for last five years bj 
catbeter. Six sittings. May, 1870. Seen with Mr. Hill, of 
Stanbope Terrace, Bayawater. Success perfect. 

Case 187. — A gentleman, st. Gl. Bather small aric-a«id 
stone. Four eitliogs, May, 1870. Mr. Clover gave cblorofonn. 
Success perfect. 

Case 188. — ^A gentleman, a^t. 73. Medium size aric-acid. 
Four sittings. May, 1870. Sent to mo by Dr. Jackson of 
Southsea. The stone was successfully removed, although the 
patient was in very feeble health, and required great care. He 
made a good recovery ultimately. 

Case 189.— W. L — , act. 58. University College HoapitaL 
Fbosphatic stone. Small medium. Tbree sittings, April, 1870. 
Success perfect. Same patient as No. ICO. Taught lo pass Ins 
catheter and wash out daily. This is a new formation, which 
will probably not recur, if he perseveres in doing so this time. 

Case ISO. — A gentleman, at. 49. Small phosphatic stone. 
Two sittings, April, 1870. Mr. Clover gave cbloroform. Same 
patient as No. 01 (1867). Had no symptoms of stone unUl 
three months ago. 

Case 191. — A gentleman, tet. 72, Rather small uric-Hoiil. 
Two sittings, June, 1870. Seen with Dr, Brace, of London, 
and Mr. Sloggett. Success perfect. 

Case 192. — A gentleman, tet. 50. Large uric-acid stoDc. 
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Seven sittings. May, 1870. Seen by Mr. Dickenson, of Cbel- 

Bea. Success perfect. Same patient as 101 (1867), 

Case 103. — A gentleman, aged 74. Very large uric acid 
stone. Eight sittings, June, 1870. Seen constantly with Mr. 
Dickenson, of Chelsea. Tlie stone was entirely removed, and 
to all appearances the case promised to he quite successful, and 
he was able to leave town for ihe sea-side. He had, however, 
phlebitis of one leg, and insidiously symptoms of pyeemia 
appeared, and proved fatal. 

Case 1 94. — A gentleman, tet. 81. Small phosphatio stone. 
Two sittings, July, 1870. Stricture of the urethra. Seen with 
Mr. Hilliard, of Shefford, Beds. Success perfect. This case 
affords a remarkable illustration of the possibility of applying 
Lithotrity successfully to calculus in the presence of stricture 
of the urethra, from which this gentleman had foryears suffered. 
At first No, 6 only could be passed, but by tying in a gnm- 
calheter for a few days No. 1 1 was reached. The patient was 
then put under chloroform, and as much as possible removed 
by the Hthotrite on each occasion. 

Case 195.— A gentleman, tet. GH. Large phosphatic stone, 
Five sittings, June, 1870. For many years this gentleman 
has not emptied his bladder except by catheter, and the recur- 
rence of calculus is the result of that condition. Although 
the stone was entirely removed on this occasion, painful 
chronic cystitis continued and phofphatic deposit slowly goes 
on, still removable by daily washing out the bladder. In such 
instances it often requires no little vigilance to prevent re-for- 
mation, and much suffering has to be endured. This condition, 
although existing for years, is sometimes recovered from; in 
others it terminates in fatal disease of the bladder. Seen by 
Mr. Dickenson and Mr. Harcourt of Philadelphia. Same 
patient as No. 51 {I8(i5-C). Much better in December. 

Case 196. — A gentleman, eet, 28. Medium size phosphatic 
stone. Five sittings, July, 1870. Seen with Dr. Sibson. 
Successful. 
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Case 187.— J. B— , tet. 60. University College HospiltL. 
Medium size urute-of-soda calculus, FivefiiuingStJulj, 1670. 
Success perfect. 

Case 198.— J, W— , at. 61. University Collpge Hospitol. 
Medium size phospbatio stone. Has not emptied bladder for 
some months, July, 1870. Successful. He was tauglit to 
puss his catheter and wash out his bladder daily. Same 
patient as 165 (1809). 

Case 199. — A gentleman, ajt. 60, Small medium uric-acid 
stone. Two sittings, August, 1870. Seen by Dr. Roberts, of 
Port Madoo. Success perfect. 

Case 200. — A gentleman, «et. 46, Small nrate-of-soda 
stone. August, 1670. One sitting. Success perfect. 

Case 201. — A gentleman, a-t. 04. Full medium aize urio- 
acid calculus. Five sittings, August and September, 1870. 
Seen in consultation with Mr. P. Jackson, of Wimpole Street. 
Same patient as No. 2S (1864). No symptoms until about 
one year ago. Success perfect. 

Case 209. — A genllemiin, ffit. 75. A great number of 
small uric-acid calculi, weighing an ounce or more. Six 
eiltings, August and September. Mr. Clover gave chloroform. 
Success perfect. The same patient as No. 40 { ISC')), and No. 
123 (1^68). The only case in the series reported three times; 
since each operalion was for large quantities of newly-produced < 
urio-ocid calculi, large and amalt, and waa extremely for- j 
midable. | 

Case 203. — A gentleman, et. 51. Large phosphatic stone. 
Nine sittings, September, 1870. Sent by Dr. Blaikio, of 
Oswestry. Success perfect. 

Case 204.— R. C— , set. 72. Two or three uric-acid stones, 
each of medium size. August-, September, and October, 1870. 
Seventeen sittings, of which two were by Mr. B. Hill, and two 
by Mr. C. Heath, in my absence. Success perfect. The 
quantity letnoved equalled a large oaloulue. 
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and OD ihe PriycniioD of tha lovaiion and F«l«lily ot Diwaic by Periodical EiBminmiDin, 

i ON TUBERCULOSIS : ITS NATURE, CAUSE, AND TREAT. 
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MEDICINE, DISEASE. AND DKATH : i>«ii,g an EnHdo- into the 

Pngrea of Medicine ai i, Practical Art. Bvo., 3.. UJ. 
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the llioher Bmnchei of the Scirnce. With Kagrnvingi. 8to., lOi. 
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DISEASES OF HAIR; a popular Treatise npon the Affecljons of the 

Hair Sjilam. Fcap. Bra., 3i. 6d. 
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AND OTHER FORMS OF APNtEA OR SUSPENDED RESPIRATION. 

PRACTICA OBSERVATIONS AND SUGGESTIONS IN MEDl- 

CINE, Srtonti StrftB, Pott 8yo., fii. 6</. 
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and pncticd TreatiK on the Principle! *nd Practice o( the FBirirr*! AtL With 
UPlitet. 7i. W. 

ON THE ACTION OF MEDICINES IN THE SYSTEM. 
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KngnTinga. Second Edition. Pcap, Uvo., 12>. tid. 
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RICHARD HODGES. M.D. 
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PEHAL CONVULSIONS. Crown Bvo., St. 



ptSP 



DECIMUS HODOSON. M.D. 
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i PHYSICAL AND MEDICAL CLIMATE AND METEOROLOGY 

Y OF THE WEST COAST OF AFRICA. 8va, lOi. 
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CHALYBEATE SALTS IN THE TREATMENT OF CONSUMPTION, Crown 
Bvo., 3*. 6J. __„„^ 

T. WHARTON JONES, F.fi.C.S., F.«3. 
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